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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily realize random 
access and high density recording in an optical 
information recording medium using holography, 
SOLUTION: An optical information recording medium 1 is 
provided with a reflection substrate 221 with its one side 
surface as a reflection surface, a transparent substrate 
222 arranged so as to oppose to the reflection surface 

of the substrate 221, an outer peripheral spacer 223 and / 



an inner peripheral spacer 224 separating the reflection Z23-B=^si^i3^224 
substrate 221 from the transparent substrate 222 at a iSS^S^^Si 
prescribed interval, and a hologram layer 225 joined to 
the reflection substrate 221 side surface of the 
transparent substrate 222. An air gap of a prescribed 
thickness is formed between the reflection surface of 
the reflection substrate 221 and the hologram layer 225. 
Information is recorded on the hologram layer 225 by an 
interference pattern due to interference between an 
information beam and a recording reference beam 
converged on positions different from each other. The 

information beam and the recording reference beam are positioned based on the information 
recorded on the reflection surface of the reflection substrate 221. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
dana^es caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While information is recorded using holography with the interference pattem by 
interference with information light and the reference beam for record The 1 st information layer for 
generating the playback light corresponding to the information currently recorded, when the 
reference beam for playback is irradiated, The optical information record medium characterized by 
having the 2nd information layer on which information is recorded by means which is arranged in a 
location which is different in the thickness direction to this 1 st information layer, and is different 
from record of the information in said 1st information layer. 

[Claim 2] The optical information record medium according to claim 1 characterized by recording 
the information for positioning of information light, the reference beam for record, and the reference 
beam for playback on said 2nd information layer. 

[Claim 3] The optical information record medium according to claim 1 characterized by forming the 
gap of predetermined thickness between said 1st information layer and the 2nd information layer, 
[Claim 4] The optical information record medium according to claim 3 characterized by having the 
spacer which opens predetermined spacing and separates said 1st information layer and the 2nd 
information layer in order to form said gap. 

[Claim 5] The optical information record medium according to claim 3 characterized by having the 
transparence substrate arranged between said 1st information layer and the 2nd information layer in 
order to form said gap. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record medium with which 

information is recorded using holography. 

[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium 
using holography is performed by writing the interference fringe which can generally do light with 
image information, and a reference beam superposition and then inside a record medium in a record 
medium. At the time of playback of the recorded information, image information is reproduced by 
irradiating a reference beam at the record medium by the diffraction by the interference fringe. 
[0003] In recent years, for super-high density optical recording, volxime holography, especially 
digital volume holography are developed in a practical use region, and attract attention. Volume 
holography is a method with which it utilizes positively and the thickness direction of a record 
medium also writes in an interference fringe in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at 
using multiplex record. And with digital volume holography, although volume holography, the same 
record medium, and a recording method are used, the image information to record is the computer- 
oriented holographic recording method limited to the digital pattern made binary. In this digital 
volume holography, it once digitizes, and develops to two-dimensional digital pattern information, 
and image information like an analog—, for example picture also records this as image information. 
At the time of playback, it is reading and decoding this digital pattern information, and it is returned 
and displayed on the original image information. It becomes possible to reproduce the information 
on original very faithfully by performing differential detection, or coding binary-ized data and 
performing an error correction by this, at the time of playback, even if an SN ratio (S/N) is somewhat 
bad. 

[0004] Drawing 75 is the perspective view showing the configuration of the outline of the record 
reversion system in the conventional digital volume holography. The space optical modulator 101 
with which this record reversion system generates the information light 102 based on two- 
dimensional digital pattern information. The lens 103 which the information light 102 from this 
space optical modulator 101 is condensed, and is irradiated to the hologram record medium 100, A 
reference beam exposure means to irradiate a reference beam 104 from the direction which carries 
out an abbreviation rectangular cross with the information light 1 02 to the hologram record medium 
100 (not shown). It has the lens 106 which condenses the playback light 105 by which outgoing 
radiation is carried out from the CCD (charge-coupled device) array 107 and the hologram record 
medium 100 for detecting the reproduced two-dimensional digital pattern information, and irradiates 
on the CCD array 107. the hologram record medium 100 — LiNb03 etc. - a crystal is used. 
[0005] In the record reversion system shown in drawing 75 , at the time of record, the information on 
the subject-copy image to record is digitized, the signal of 0 or 1 is fiirther arranged to two- 
dimensional, and two-dimensional digital pattern information is generated. One two-dimensional 
digital pattern information is called page data. Here, multiplex record of the page data of #1 - #n 
shall be carried out at the same hologram record medium 100. In this case, first, based on page data 
#1, by choosing transparency or protection from light for every pixel with the space optical 
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modulator 101, the information light 102 modulated spatially is generated and the hologram record 
medium 100 is irradiated through a lens 103. A reference beam 104 is irradiated at the hologram 
record medium 100 from the direction theta 1 which carries out an abbreviation rectangular cross 
with the information light 1 02, and the interference fringe made by the superposition of the 
information light 102 and a reference beam 104 inside the hologram record medium 100 is recorded 
on coincidence. In addition, in order to raise diffraction efficiency, a reference beam 104 deforms 
into a flat beam by a cylindrical lens etc., and an interference fringe crosses even in the thickness 
direction of the hologram record medium 100, and is recorded. At the time of the following record of 
page data #2, a reference beam 104 is irradiated from a different include angle theta 2 from theta 1, 
and multiplex record of the information can be carried out to the same hologram record medium 100 
by piling up this reference beam 104 and the information light 102. Similarly, at the time of record of 
other page data #3 - #n, a reference beam 104 is irradiated from include-angle theta3-thetan 
different, respectively, and multiplex record of the information is carried out. Thus, information calls 
a stack the hologram by which multiplex record was carried out. In the example shown in drawing 
75 , the hologram record medium 100 has two or more stacks (a stack 1, a stack 2, — , Stack m, ~). 
[0006] What is necessary is just to irradiate the reference beam 104 of whenever [ same incident 
angle / as the time of recording the page data ] at the stack, in order to reproduce the page data of 
arbitration from a stack. If it does so, the reference beam 104 will be altematively diffracted by the 
interference fringe corresponding to the page data, and the playback light 1 05 will generate it by it. 
Incidence of this playback light 105 is carried out to the CCD array 107 through a lens 106, and the 
two-dimensional pattern of playback light is detected by the CCD array 107. And the information on 
a subject-copy image etc. is reproduced by decoding the two-dimensional pattern of the detected 
playback li^t contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex record of the information can be 
carried out with the configuration shown in drawing 75 at the same hologram record medium 100, in 
order to record information on super-high density, positioning of the information light 1 02 and the 
reference beam 104 to the hologram record medixmi 100 becomes important. However, with the 
configuration shown in drawing 75 , since there is no information for positioning in hologram 
record-medium 100 the very thing, positioning of the information light 102 and the reference beam 
104 to the hologram record medium 100 must be performed mechanically, and high positioning of 
precision is difficult. Therefore, while a remover kinky thread tee (ease of moving a hologram record 
medium from a certain record regenerative apparatus to other record regenerative apparatus, and 
performing same record playback) is bad and random access is difficult, there is a trouble that high 
density record is difficult. 

[0008] This invention was made in view of this trouble, and the purpose is in offering the optical 
information record medium which is an optical information record medium with which information 
is recorded using holography, and enabled it to realize random access and high density record easily. 
[0009] 

[Means for Solving the Problem] While information is recorded using holography with the 
interference pattern by interference with information light and the reference beam for record, the 
optical information record medium of this invention The 1 st information layer for generating the 
playback light corresponding to the information currently recorded, when the reference beam for 
playback is irradiated, It is arranged in a location which is different in the thickness direction to this 
1 st information layer, and has the 2nd information layer on which information is recorded by 
different means from record of the information in the 1 st information layer. 
[0010] In this optical information record medium, in the 1st information layer, information is 
recorded using holography with the interference pattern by interference with information light and 
the reference beam for record, and information is recorded by different means from record of the 
information in the 1 st information layer in the 2nd recording layer. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. The gestalt of operation of the 1 st of this invention is the example 
which enabled multiplex record by phase-encoding (phase encoding) multiplex. The explanatory 
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view and drawing 2 which show the configuration of the optical information record medium in the 
gestalt of the pickup (only henceforth pickup) in an optical information record regenerative 
apparatus [ in / in drawing 1 / the gestalt of this operation ] and this operation are the block diagram 
showing the whole optical information record regenerative-apparatus configuration in the gestalt of 
this operation. In addition, the optical information record regenerative apparatus contains the optical 
information recording device and the optical information regenerative apparatus. 
[0012] With reference to introduction and drawing 1 , the configuration of the optical information 
record medium in the gestalt of this operation is explained. This optical information record medium 
1 carries out the laminating of the hologram layer 3 as 1 st information layer by which information is 
recorded on the whole surface of the disc-like transparence substrate 2 formed of the polycarbonate 
etc. using volume holography, the reflective film 5, and the protective layer 4 in this sequence, and is 
constituted. The address servo area 6 as two or more positioning fields which extend in radial at a 
line is established in the interface of the hologram layer 3 and a protective layer 4 at intervals of a 
predetermined include angle, and the section of the sector between the adjacent address servo area 6 
has become a data area 7. It is recorded on the address servo area 6 by means by which information 
and address information for a sample DOS ABO method to perform a focus servo and a tracking 
servo differ from record of the information in the hologram layers 3, such as an embossing pit, 
beforehand. Therefore, the interface of the hologram layer 3 and a protective layer 4 serves as the 
2nd information layer. In addition, a focus servo can be performed using the reflector of the 
reflective film 5. As information for performing a tracking servo, a wobble pit can be used, for 
example. The transparence substrate 2 makes the proper thickness of 0.6rmn or less, and the 
hologram layer 3 the proper thickness of 10 micrometers or more. The hologram layer 3 is formed 
with the hologram ingredient fi-om which optical properties, such as a refi-active index, a dielectric 
constant, and a reflection factor, change according to luminous intensity, when light is irradiated, as 
a hologram ingredient ~ for example, the E. I. du Pont de Nemours& Co. (Dupont) make — 
photopolymer (photopolymers) HRF-600 (product name) etc. is used. The reflective film 5 is formed 
of aluminum. 

[0013] Next, with reference to drawing 2 , the configuration of the optical information record 
regenerative apparatus in the gestalt of this operation is explained. This optical information record 
regenerative apparatus 10 is equipped with the spindle 81 with which the optical information record 
medium 1 is attached, the spindle motor 82 made to rotate this spindle 81, and the spindle servo 
circuit 83 which controls a spindle motor 82 to maintain the number of rotations of the optical 
information record medium 1 at a predetermined value. While the optical information record 
regenerative apparatus 10 irradiates information light and the reference beam for record to the optical 
information record medium 1 and records information fiirther The reference beam for playback was 
irradiated to the optical information record medium 1, playback light was detected, and it has the 
pickup 1 1 for reproducing the information currently recorded on the optical information record 
medium 1, and the driving gear 84 which makes this pickup 1 1 movable to radial [ of the optical 
information record mediimi 1 ]. 

[0014] The detector 85 for the optical information record regenerative apparatus 10 to detect focal 
error signal FE, the tracking error signal TE, and a regenerative signal RF from the output signal of 
pickup 1 1 further. It is based on focal error signal FE detected by this detector 85. The focus servo 
circuit 86 which drives the actuator in pickup 1 1 , is made to move an objective lens in the thickness 
direction of the optical information record medium 1 , and performs a focus servo. The tracking servo 
circuit 87 which drives the actuator in pickup 1 1 based on the tracking error signal TE detected by 
the detector 85, is made to move an objective lens to radial [ of the optical information record 
medium 1 ], and performs a tracking servo. It has the slide servo circuit 88 which performs the slide 
servo which a driving gear 84 is controlled [ servo ] based on the command from the tracking error 
signal TE and the controller mentioned later, and moves pickup 1 1 to radial [ of the optical 
information record medium 1 ]. 

[0015] The optical information record regenerative apparatus 10 decodes further the output data of a 
CCD array later mentioned in pickup 1 1 . The digital disposal circuit 89 which reproduces the data 
recorded on the data area 7 of the optical information record medium 1 , reproduces a basic clock 
from the regenerative signal RF from a detector 85, or distinguishes the address, It has the controller 
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90 which controls the optical whole information record regenerative apparatus 10, and the control 
unit 91 which gives various directions to this controller 90. A controller 90 controls pickup 1 1, the 
spindle servo circuit 83, and slide servo circuit 88 grade while inputting the basic clock and address 
information which are outputted from a digital disposal circuit 89. The spindle servo circuit 83 inputs 
the basic clock outputted from a digital disposal circuit 89. A controller 90 realizes the function of a 
controller 90 by having CPU (central processing unit), ROM (read only memory), and RAM 
(random access memory), and CPU's making RAM a working area, and performing the program 
stored in ROM. 

[0016] Next, with reference to drawing 1 , the configuration of the pickup 1 1 in the gestalt of this 
operation is explained. Pickup 1 1 is equipped with 2 division rotatory-polarization plate 14 and the 
prism block 1 5 which were arranged in the opposite side of the optical information record medium 
[ in / for the objective lens 12 which counters the transparence substrate 2 side of the optical 
information record medium 1, and this objective lens 12 / the actuator 13 movable to radial / of the 
optical information record medium 1 / the thickness direction and radial /, and an objective lens 12 ] 
1 sequentially from the objective lens 12 side when the optical information record medium 1 is fixed 
to a spindle 81.2 division rotatory-polarization plate 14 has rotatory-polarization plate 14L arranged 
in drawing 1 at the left-hand side part of an optical axis, and rotatory-polarization plate 14R arranged 
in drawing 1 at the right-hand side part of an optical axis. Rotatory-polarization plate 14L rotates the 
+45 degrees of the polarization directions, and rotatory-polarization plate 14R rotates the -45 degrees 
of the polarization directions. The prism block 15 has semi -reflection surface 15a and reflector 15b 
which have been arranged sequentially from 2 division rotatory-polarization plate 14 side. The 45 
degrees of that direction of a normal are both leaned to the direction of an optical axis of an objective 
lens 12, and this semi-reflection surface 15a and reflector 1 5b are arranged in parallel mutually. 
[001 7] Pickup 1 1 is fiirther equipped with the prism block 1 9 arranged in the side of the prism block 
15. The prism block 19 is arranged in the location corresponding to semi -reflection surface 15a of 
the prism block 15, is arranged in reflector 19a parallel to semi-reflection surface 15a, and the 
location corresponding to reflector 15b, and has semi -reflection surface 19b parallel to reflector 15b. 
[0018] Pickup 1 1 is further equipped with the convex lens 16 and the phase space optical modulator 
1 7 which have been arranged in order [ side / prism block 15 ] in between the prism block 1 5 and the 
prism blocks 19 in the location corresponding to semi-reflection surface 15a and reflector 19a, and 
the space optical modulator 1 8 arranged in between the prism block 1 5 and the prism blocks 1 9 in 
the location corresponding to reflector 15b and semi-reflection surface 19b. 

[0019] The phase space optical modulator 1 7 has the pixel of a large number arranged in the shape of 
a grid, and can modulate the phase of light now spatially by choosing the phase of outgoing radiation 
light for every pixel. A liquid crystal device can be used as this phase space optical modulator 17. 
[0020] By having the pixel of a large number arranged in the shape of a grid, and choosing the 
transparency condition and cut off state of light for every pixel, the space optical modulator 18 can 
modulate light spatially with optical reinforcement, and can generate now the information light 
which supported information. A liquid crystal device can be used as this space optical modulator 18. 
[0021] Further, pickup 1 1 is equipped with the CCD array 20 arranged in the direction reflected by 
semi-reflection surface 19b of the prism block 19, after the retum light from the optical information 
record medium 1 passes the space optical modulator 1 8, 

[0022] Pickup 1 1 equips the side of the opposite side with the beam splitter 23, the collimator lens 
24, and light equipment 25 which have been arranged sequentially from the prism block 19 side in 
the space optical modulator 18 in the prism block 19 further. The beam splitter 23 has semi- 
reflection surface 23 a to which the 45 degrees of the direction of a normal were leaned to the 
direction of an optical axis of a collimator lens 24. Light equipment 25 can carry out outgoing 
radiation of the light of the coherent linearly polarized light, and semiconductor laser can be used for 
it, 

[0023] As for the photodetector 26 by which the light from a light equipment 25 side has been 
arranged in the direction reflected by semi-reflection surface 23 a of a beam splitter 23, and the 
photodetector 26 in a beam splitter 23, pickup 1 1 equips the opposite side with the convex lens 27, 
the cylindrical lens 28, and the quadrisection photodetector 29 which have been arranged 
sequentially from a beam splitter 23 side further. A photodetector 26 receives the light from light 
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equipment 25, and in order that the output may carry out regulating automatically of the output of 
light equipment 25, it is used. The quadrisection photodetector 29 has four light sensing portions 
29a-29d divided by parting line 30b of the direction which intersects perpendicularly with parting 
line 30a and this parallel to a direction corresponding to the direction of a truck in the optical 
information record medium 1, as shown in drawing 3 . The cylindrical lens 28 is arranged so that the 
medial axis of the cylinder side may make 45 degrees to the parting lines 30a and 30b of the 
quadrisection photodetector 29. 

[0024] In addition, the phase space optical modulator 17, the space optical modulator 18, and light 
equipment 25 in pickup 1 1 are controlled by the controller 90 in drawing 2 . The controller 90 holds 
the information on two or more modulation pattems for modulating the phase of light spatially in the 
phase space optical modulator 17. Moreover, a control unit 91 can choose the modulation pattern of 
arbitration now from two or more modulation pattems. And a controller 90 gives the information on 
the modulation pattem chosen by the modulation pattem or control unit 91 which oneself chose 
according to predetermined conditions to the phase space optical modulator 17, and the phase space 
optical modulator 17 modulates the phase of Ught spatially by the corresponding modulation pattem 
according to the information on the modulation pattem given from a controller 90. 
[0025] Moreover, the reflection factor of each semi-reflection surfaces 15a and 19b in pickup 1 1 is 
suitably set up so that the reinforcement of the information light which carries out incidence to the 
optical information record medium 1, and the reference beam for record may become equal. 
[0026] Drawing 3 is the block diagram showing the configuration of the detector 85 for detecting 
focal error signal FE, the tracking error signal TE, and a regenerative signal RF based on the output 
of the quadrisection photodetector 29. The adder 31 with which this detector 85 adds each light 
sensing portions [ of the vertical angle of the quadrisection photodetector 29 / 29a and 29d ] output. 
The adder 32 adding each output of the light sensing portions 29b and 29c of the vertical angle of the 
quadrisection photodetector 29, The subtractor 33 which calculates the difference of the output of an 
adder 3 1 , and the output of an adder 32, and generates focal error signal FE by the astigmatism 
method, The adder 34 adding each output of the light sensing portions 29a and 29b which adjoin 
each other along the direction of a truck of the quadrisection photodetector 29, The adder 35 adding 
each light sensing portions [ which adjoin each other along the direction of a truck of the 
quadrisection photodetector 29 / 29c and 29d ] output, The difference of the output of an adder 34 
and the output of an adder 35 was calculated, and it has the adder 37 which adds the subtractor 36 
which generates the tracking error signal TE by the push pull method, and the output of an adder 34 
and the output of an adder 35, and generates a regenerative signal RF. In addition, with the gestalt of 
this operation, a regenerative signal RF is a signal which reproduced the information recorded on the 
address servo area 6 in the optical information record medium 1 . 

[0027] Next, at the time of a servo, at the time of record, it divides at the time of playback and an 
operation of the optical information record regenerative apparatus in the gestalt of this operation is 
explained in order. In addition, at the time of a servo, at the time of record, it is controlled to 
maintain a regular rotational frequency also at the time of any at the time of playback, and the optical 
information record medium 1 rotates it with a spindle motor 82. 

[0028] First, the operation at the time of a servo is explained with reference to drawing 4 . At the 
time of a servo, it changes all the pixels of the space optical modulator 1 8 into a transparency 
condition. The output of the outgoing radiation light of light equipment 25 is set as the low-power 
output for playback. In addition, a controller 90 is considered as the above-mentioned setup, while 
the timing to which the outgoing radiation light of an objective lens 12 passes through the address 
servo area 6 is predicted based on the basic clock reproduced from the regenerative signal RF and 
the outgoing radiation light of an objective lens 12 passes through the address servo area 6. 
[0029] Light by which outgoing radiation was carried out from light equipment 25 is made the 
parallel flux of light by the collimator lens 24, and carries out incidence to a beam splitter 23, a part 
of quantity of light is penetrated by semi -reflection surface 23a, and a part is reflected. The light 
reflected by semi-reflection surface 23a is received by the photodetector 26. Incidence of the light 
which penetrated semi-reflection surface 23a is carried out to the prism block 1 9, and a part of 
quantity of light penetrates semi-reflection surface 19b. The space optical modulator 18 is passed, it 
is reflected by reflector 15b of the prism block 15, and a part of quantity of light penetrates semi- 
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reflection surface 15a, and also 2 division rotatory-polarization plate 14 is passed, and it is 
condensed with an objective lens 12, and the light which penetrated semi -reflection surface 19b is 
irradiated by the information record medium 1 so that it may converge on the interface of the 
hologram layer 3 in the optical information record medium 1 , and a protective layer 4. It is reflected 
by the reflective film 5 of the optical information record medium 1, and in that case, the embossing 
pit in the address servo area 6 becomes irregular, and this light returns to an objective lens 12 side. 
[0030] Return light from the optical information record medium 1 is made into the parallel flux of 
light with an objective lens 12, 2 division rotatory-polarization plate 14 is passed again, incidence is 
carried out to the prism block 15, and a part of quantity of light penetrates semi-reflection surface 
15a. It is reflected by reflector 1 5a, the retum light which penetrated semi-reflection surface 15a 
passes the space optical modulator 18, and a part of quantity of light penetrates semi-reflection 
surface 19b of the prism block 19. After carrying out incidence to a beam splitter 23, reflecting a part 
of quantity of light by semi-reflection surface 23a and the retum light which penetrated semi- 
reflection surface 19b passing a convex lens 27 and a cylindrical lens 28 in order, it is detected by 
the quadrisection photodetector 29. And while focal error signal FE, the tracking error signal TE, and 
a regenerative signal RF are generated by the detector 85 shown in drawing 3 and a focus servo and 
a tracking servo are performed based on these signals based on the output of this quadrisection 
photodetector 29, playback of a basic clock and distinction of the address are performed. 
[0031] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 
1 1 becomes being the same as that of the configuration of pickup of for [ to the usual optical disks, 
such as CD (compact disc), DVD (a digital video disc or digital versatile disk), and HS (hyper- 
storage disk), / record and for playback ]. Therefore, it is also possible to constitute from an optical 
information record regenerative apparatus 10 in the gestalt of this operation so that compatibility 
with the usual optical disk unit may be given. 

[0032] Here, A polarization and B polarization which are used by next explanation are defined as 
follows. That is, as shown in drawing 10 , A polarization is made into the linearly polarized light 
which rotated [ S polarization ] the +45-degree polarization direction for -45 degrees or P 
polarization, and B polarization makes S polarization the linearly polarized light which rotated the - 
45-degree polarization direction for +45 degrees or P polarization. As for A polarization and B 
polarization, the polarization direction lies at right angles mutually. In addition, S polarization is the 
linearly polarized light with the polarization direction perpendicular to plane of incidence (space of 
drawing 1 ), and P polarization is the linearly polarized light with the polarization direction parallel 
to plane of incidence. 

[0033] Next, the operation at the time of record is explained. Drawing 6 is the explanatory view 
showing the condition of the pickup 1 1 at the time of record. At the time of record, the space optical 
modulator 1 8 chooses a transparency condition (henceforth ON), and a cut off state (henceforth 
OFF) for every pixel according to the information to record, modulates the passing light spatially and 
generates information light. With the gestalt of this operation, 1-bit information is expressed by 2 
pixels, one side of the 2 pixels corresponding to 1-bit information is turned on, and another side is 
surely made off. 

[0034] Moreover, the phase space optical modulator 1 7 generates the reference beam for record 
which modulates the phase of light spatially and by which the phase of light was modulated spatially 
to the passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a 
predetermined phase for every pixel according to a predetermined modulation pattem. A controller 

90 gives the information on the modulation pattem chosen by the modulation pattem or control vmit 

91 which oneself chose according to predetermined conditions to the phase space optical modulator 
1 7, and the phase space optical modulator 1 7 modulates the phase of the passing light spatially 
according to the information on the modulation pattern given from a controller 90. 

[0035] The output of the outgoing radiation light of light equipment 25 is made into the high power 
for record in pulse. In addition, a controller 90 is considered as the above-mentioned setup, while the 
timing to which the outgoing radiation light of an objective lens 12 passes a data area 7 is predicted 
based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light 
of an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 
passes a data area 7, a focus servo and a tracking servo are not performed, but the objective lens 12 is 
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being fixed. Moreover, in the following explanation, light equipment 25 shall carry out outgoing 
radiation of the light of P polarization. 

[0036] As shown in drawing 6 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries 
out incidence to a beam splitter 23, a part of quantity of light penetrates semi-reflection surface 23a, 
and it carries out incidence of it to the prism block 19. As for the light which carried out incidence to 
the prism block 19, a part of quantity of light penetrates semi-reflection surface 19b, and a part of 
quantity of light is reflected by semi-reflection surface 19b. The space optical modulator 18 is 
passed, it becomes irregular spatially according to the information recorded in that case, and the light 
which penetrated semi-reflection surface 19b turns into information light. It is reflected by reflector 
15b of the prism block 15, a part of quantity of light penetrates semi-reflection surface 15a, and this 
information light passes 2 division rotatory-polarization plate 14. Here, the polarization direction 
rotates +45 degrees of light which passed rotatory-polarization plate 14L of 2 division rotatory- 
polarization plate 14, and it becomes the light of A polarization, and the polarization direction rotates 
-45 degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B 
polarization. It is condensed with an objective lens 12, and the information light which passed 2 
division rotatory-polarization plate 14 is irradiated by the optical information record medium 1 so 
that it may converge on the interface 5 of the hologram layer 3 in the optical information record 
medium 1, and a protective layer 4, i.e., the reflective film. 

[0037] On the other hand, it is reflected by reflector 19a and the light reflected by semi-reflection 
surface 1 9b of the prism block 1 9 passes the phase space optical modulator 1 7, and in that case, 
according to a predetermined modulation pattern, the phase of light is modulated spatially and it 
tums into a reference beam for record. This reference beam for record turns into light whdch passes a 
convex lens 1 6 and is converged. A part of quantity of light is reflected by semi-reflection surface 
15a of the prism block 15, and this reference beam for record passes 2 division rotatory-polarization 
plate 14. Here, the polarization direction rotates +45 degrees of light which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the light of A 
polarization, and the polarization direction rotates -45 degrees of light which passed rotatory- 
polarization plate 14R, and it becomes the light of B polarization. It is condensed with an objective 
lens 12 and the reference beam for record which passed 2 division rotatory-polarization plate 14 is 
irradiated by the optical information record medium 1 , and afl:er converging so that it may once 
become a minor diameter fi-om the interface of the hologram layer 3 and a protective layer 4 most by 
the near side, it passes the hologram layer 3, emitting. 

[0038] Drawing 7 and drawing 8 are the explanatory views showing the condition of the light at the 
time of record. In addition, in these drawings, the notation shown with the sign 61 expresses P 
polarization, the notation shown with the sign 63 expresses A polarization, and the notation shown 
with the sign 64 expresses B polarization. 

[0039] As shown in drawing 7 , it becomes the light of A polarization, the optical information record 
medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and while 
converging so that it may become a minor diameter most on the reflective film 5, it is reflected by 
the reflective film 5, and information light 51L which passed rotatory-polarization plate 14L of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52L for 
record which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14 
becomes the light of A polarization, is irradiated by the information record medium 1 through an 
objective lens 12, and after converging so that it may once become a minor diameter fi-om the 
interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the 
hologram layer 3, emitting. And when information light 5 IL of A polarization reflected by the 
reflective film 5 in the hologram layer 3 and reference beam 52L for record of A polarization which 
progresses to the reflective film 5 side interfere, an interference pattem is formed and the output of 
the outgoing radiation light of light equipment 20 tums into high power, the interference pattem is 
recorded in volume in the hologram layer 3. 

[0040] Moreover, as shown in drawing 8 , it becomes the light of B polarization, the information 
record medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and 
while converging so that it may become a minor diameter most on the reflective film 5, it is reflected 
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by the reflective film 5, and information light 51R which passed rotatory-polarization plate 14R of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52R for 
record which passed rotatory-polarization plate 14R of 2 division rotatory-polarization plate 14 
becomes the light of B polarization, is irradiated by the information record medium 1 through an 
objective lens 12, and after converging so that it may once become a minor diameter from the 
interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the 
hologram layer 3, emitting. And when information light 51R of B polarization reflected by the 
reflective film 5 in the hologram layer 3 and reference beam 52R for record of B polarization which 
progresses to the reflective film 5 side interfere, an interference pattern is formed and the output of 
the outgoing radiation light of light equipment 20 tums into high power, the interference pattern is 
recorded in volume in the hologram layer 3. 

[0041] As shown in drawing 7 and drawing 8 , with the gestalt of this operation, information light 
and the reference beam for record are irradiated fi-om the same field side to the hologram layer 3 so 
that the optical axis of information light and the optical axis of the reference beam for record may be 
arranged on the same line. 

[0042] It is possible to cany out multiplex record of the information by phase-encoding multiplex in 
the same part of the hologram layer 3 by changing the modulation pattern of the reference beam for 
record, and performing record actuation of multiple times in the same part of the hologram layer 3, 
with the gestalt of this operation. 

[0043] Thus, with the gestalt of this operation, the hologram of a reflective mold (Lippmann mold) is 
formed in the hologram layer 3. In addition, since the polarization direction intersects 
perpendicularly, it does not interfere in information light 51L of A polarization, and reference beam 
52R for record of B polarization, and similarly, since the polarization direction intersects 
perpendicularly, they do not interfere in information light 51R of B polsirization, and reference beam 
52L for record of A polarization. Thus, with the gestalt of this operation, generating of an excessive 
interference fiinge is prevented and the fall of SN (signal-to-noise) ratio can be prevented. 
[0044] Moreover, with the gestalt of this operation, it irradiates so that it may become a minor 
diameter most on the interface of the hologram layer 3 in the optical information record medium 1, 
and a protective layer 4 and may converge as mentioned above, and it is reflected by the reflective 
film 5 of the information record medium 1, and information light returns to an objective lens 12 side. 
Incidence of this return light is carried out to the quadrisection photodetector 29 like the time of a 
servo. Therefore, it is possible to perform a focus servo with the gestalt of this operation using the 
light which carries out incidence to this quadrisection photodetector 29 also at the time of record. In 
addition, since it converges so that it may become a minor diameter from the interface of the 
hologram layer 3 in the optical information record medium 1 , and a protective layer 4 most by the 
near side, and the reference beam for record tums into emission light, even if it is reflected by the 
reflective film 5 of the information record medium 1 and it returns to an objective lens 12 side, 
image formation of it is not carried out on the quadrisection photodetector 29. 
[0045] In addition, it is possible to decide the magnitude of the field (hologram) where one 
interference pattern by information light and the reference beam is recorded in volume in the 
hologram layer 3 by moving a convex lens 16 forward and backward, or changing the scale factor 
with the gestalt of this operation to be arbitration. 

[0046] Next, the operation at the time of playback is explained with reference to drawing 9 . At the 
time of playback, all the pixels of the space optical modulator 1 8 are tumed ON. Moreover, a 
controller 90 gives the information on the modulation pattern of the reference beam for record at the 
time of record of the information which it is going to reproduce to the phase space optical modulator 
1 7, and generates the reference beam for playback by which the phase space optical modulator 1 7 
modulated the phase of the passing light spatially according to the information on the modulation 
pattern given from a controller 90, and the phase of light was modulated spatially. 
[0047] The output of the outgoing radiation light of light equipment 25 is made into the low-power 
output for playback. In addition, a controller 90 is considered as the above-mentioned setup, while 
the timing to which the outgoing radiation light of an objective lens 12 passes a data area 7 is 
predicted based on the basic clock reproduced ft*om the regenerative signal RF and the outgoing 
radiation light of an objective lens 12 passes a data area 7. While the outgoing radiation light of an 
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objective lens 12 passes a data area 7, a focus servo and a tracking servo are not performed, but the 
objective lens 12 is being fixed. 

[0048] As shown in drawing 9 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries 
out incidence to a beam splitter 23, a part of quantity of light penetrates semi-reflection surface 23a, 
and it carries out incidence of it to the prism block 19. As for the light which carried out incidence to 
the prism block 19, a part of quantity of light is reflected by semi-reflection surface 19b, it is 
reflected by reflector 19a and this reflected light passes the phase space optical modulator 17, and in 
that case, according to a predetermined modulation pattem, the phase of light is modulated spatially 
and it turns into a reference beam for playback. This reference beam for playback tums into light 
which passes a convex lens 16 and is converged, A part of quantity of light is reflected by semi- 
reflection surface 15a of the prism block 15, and this reference beam for playback passes 2 division 
rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light which 
passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the 
light of A polarization, and the polarization direction rotates -45 degrees of light which passed 
rotatory-polarization plate 14R, and it becomes the Hght of B polarization. It is condensed with an 
objective lens 12 and the reference beam for playback which passed 2 division rotatory-polarization 
plate 14 is irradiated by the optical information record medium 1, and after converging so that it may 
once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 
most by the near side, it passes the hologram layer 3, emitting. 

[0049] Drawing 10 and drawing 1 1 are the explanatory views showing the condition of the light at 
the time of playback. In addition, in these drawings, the notation shown with the sign 61 expresses P 
polarization, the notation shown with the sign 62 expresses S polarization, the notation shown with 
the sign 63 expresses A polarization, and the notation shown with the sign 64 expresses B 
polarization. 

[0050] As shown in drawing 10 , reference beam 53L for playback which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 becomes the light of A 
polarization, the optical information record medium 1 irradiates through an objective lens 12, and 
after converging so that it may once become a minor diameter from the interface of the hologram 
layer 3 and a protective layer 4 most by the near side, the hologram layer 3 is passed, emitting. 
Consequently, playback light 54L corresponding to information light 51L at the time of record 
occurs from the hologram layer 3. This playback light 54L progresses to an objective lens 12 side, is 
made into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization 
plate 14 again, and becomes the light of S polarization. 

[0051] Moreover, as shown in drawing 1 1 , reference beam 53R for playback which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B 
polarization, the optical information record medium 1 irradiates through an objective lens 12, and 
after converging so that it may once become a minor diameter from the interface of the hologram 
layer 3 and a protective layer 4 most by the near side, the hologram layer 3 is passed, emitting. 
Consequently, playback light 54R corresponding to information light 51R at the time of record 
occurs from the hologram layer 3. This playback light 54R progresses to an objective lens 12 side, is 
made into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization 
plate 14 again, and becomes the light of S polarization. 

[0052] Incidence of the playback light which passed 2 division rotatory-polarization plate 14 is 
carried out to the prism block 15, and a part of quantity of light penetrates semi-reflection surface 
1 5a. It is reflected by reflector 1 5a, and the space optical modulator 1 8 is passed, a part of quantity of 
light is reflected by semi-reflection surface 19b of the prism block 19, and incidence of the playback 
light which penetrated semi-reflection surface 15a is carried out to the CCD array 20, and it is 
detected by the CCD array 20. On the CCD array 20, image formation of the pattem of ON by the 
space optical modulator 1 8 at the time of record and OFF is carried out, and information is 
reproduced by detecting this pattem. 

[0053] In addition, when the modulation pattem of the reference beam for record is changed and 
multiplex record of tsvo or more information is carried out at the hologram layer 3, only the 
information corresponding to the reference beam for record of the modulation pattem same among 
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two or more information as the modulation pattern of the reference beam for playback is reproduced. 

[0054] As shown in drawing 10 and drawing 1 1 , with the gestalt of this operation, exposure of the 
reference beam for playback and collection of playback light are performed from the same field side 
of the hologram layer 3 so that the optical axis of the reference beam for playback and the optical 
axis of playback light may be arranged on the same line. 

[0055] Moreover, with the gestalt of this operation, incidence of a part of playback light is carried 
out to the quadrisection photodetector 29 like the return light at the time of a servo. Therefore, it is 
possible to perform a focus servo with the gestalt of this operation using the light which carries out 
incidence to this quadrisection photodetector 29 also at the time of playback. In addition, since it 
converges so that it may become a minor diameter from the interface of the hologram layer 3 in the 
optical information record medium 1, and a protective layer 4 most by the near side, and the 
reference beam for playback turns into emission light, even if it is reflected by the reflective film 5 
of the optical information record medium 1 and it returns to an objective lens 12 side, image 
formation of it is not carried out on the quadrisection photodetector 29. 

[0056] By the way, when detecting the two-dimensional pattem of playback light, it is necessary to 
position playback light and the CCD array 20 correctly, or to recognize the criteria location in the 
pattem of playback light from the detection data of the CCD array 20 by the CCD array 20. The 
latter is adopted with the gestalt of this operation. Here, with reference to drawing 12 and drawing 
13 , how to recognize the criteria location in the pattem of playback light from the detection data of 
the CCD array 20 is explained. As shown in drawing 12 (a), the aperture in pickup 1 1 is divided into 
two fields 71 L and 71R symmetrical as a core in an optical axis with 2 division rotatory-polarization 
plate 14. Furthermore, as shown in drawing 12 (b), aperture is divided into two or more pixels 72 by 
the space optical modulator 1 8, This pixel 72 serves as a smallest unit of two-dimensional pattem 
data. With the gestalt of this operation, 1-bit digital data "0" or "1" is expressed by 2 pixels, one side 
of the 2 pixels corresponding to 1-bit information is turned on, and another side is made off. In when 
[ both / ON or when it is both OFF ], 2 pixels becomes error data. Thus, expressing 1-bit digital data 
by 2 pixels has the merit of being able to raise the detection precision of data by differential 
detection. Drawing 13 (a) expresses the 2-pixel group 73 corresponding to 1-bit digital data. The 
field where this group 73 exists is hereafter called data area. He is trying to include the criteria 
positional information which shows the criteria location in the pattem of playback light in 
information light with the gestalt of this operation using 2 pixels becoming error data in when 
[ both / ON or when it is both OFF ]. That is, as shown in drawing 13 (b), error data are intentionally 
arranged by the predetermined pattem to the field 74 of a cross which consists of a part with an 
parallel to the parting line of 2 division rotatory-polarization plate 14 width of face of 2 pixels, and a 
part with a perpendicular to a parting line widfli of face of 2 pixels. The pattem of these error data is 
hereafter called pixel pattem for tracking. This pixel pattem for tracking serves as criteria positional 
information. In addition, in drawing 13 (b), a sign 75 expresses the pixel of ON and the sign 76 
expresses the pixel of OFF. Moreover, the 4-pixel field 77 for a core is always turned OFF. 
[0057] If the pixel pattem for tracking and the pattem corresponding to the data to record are set, it 
will become a two-dimensional pattem as shown in drawing 14 (a). With the gestalt of this 
operation, while turning OFF the upper half in drawing among fields other than a data area and 
turning ON a lower half further, if fields other than a condition opposite to fields other than a data 
area, i.e., a data area, are off and fields other than ON and a data area are ON, suppose that it is off 
about the pixel which touches fields other than a data area in a data area. This becomes possible 
[ detecting the boundary part of a data area more clearly ] from the detection data of the CCD array 
20. 

[0058] The interference pattem of the information hght and the reference beam for record by which 
the space modulation was carried out according to the two-dimensional pattem as shown in drawing 
Jj4 (a) at the time of record is recorded on the hologram layer 3. As the pattem of the playback light 
obtained at the time of playback was shown in drawing 14 (b), contrast falls compared with the time 
of record, and the SN ratio is getting worse. Although the pattem of playback light as shown in 
drawing 14 (b) is detected and data are distinguished by the CCD array 20 at the time of playback, in 
that case, the pixel pattem for tracking is recognized and data are distinguished by making the 
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location into a criteria location. 

[0059] Drawing 1 5 (a) expresses notionally the contents of the data distinguished from the pattern of 
playback light. A-1-1 in drawing etc. the data whose field which attached the sign is 1 bit, 
respectively are expressed. With the gestalt of this operation, it divides into the four fields 78A, 78B, 
78C, and 78D by dividing a data area in the field 74 of a cross in which the pixel pattern for tracking 
was recorded. And the diagonal fields 78A and 78C are doubled, a rectangular field is formed, the 
diagonal fields 78B and 78D are doubled similarly, and he forms a rectangular field, and is trying to 
form an ECC table by arranging the field of two rectangles up and down, as shown in drawing 15 
(b). An ECC table is a table of the data which added and formed error correction codes (ECC), such 
as the CRC (cyclic redundancy check) code, in the data which should be recorded. In addition, 
drawing 15 (b) can show an example of the ECC table of a n line m train, and can also design other 
arrays freely. Moreover, the part which the data array shown in drawing 1 5 (a) uses the part of the 
ECC tables shown in drawing 15 (b), and is not used for the data array shown in drawing 15 (a) 
among the ECC tables shown in drawing 15 (b) is not concerned with the contents of data, but let it 
be a fixed value. At the time of record, decompose into four fields 78A, 78B, 78C, and 78D, and an 
ECC table as shown in drawing 1 5 (b) is recorded on the optical information record medium 1 , as 
shown in drawing 15 (a). At the time of playback, the data of an array as shown in drawing 15 (a) are 
detected, an ECC table as rearranged this and shown in drawing 15 (b) is reproduced, an error 
correction is performed based on this ECC table, and data are reproduced. 

[0060] Recognition of the criteria location (pixel pattem for tracking) in the pattern of the above 
playback light and an error correction are performed by the digital disposal circuit 89 in drawing 2 . 
[0061] As explained above, according to the optical information record regenerative apparatus 10 in 
the gestalt of this operation Enabling multiplex record of information by phase-encoding multiplex 
to the optical information record medium 1 The exposure of the reference beam for record to the 
optical information record medium 1 at the time of record, and information light. Since it was made 
to perform exposure of the reference beam for record to the optical information record medium 1 at 
the time of playback, and collection of playback light on the same shaft from the same field side to 
the optical information record medium 1 altogether Compared with the conventional holographic 
recording method, the optical system for record or playback can be constituted small, and the 
problem of the stray light like [ in the case of being the conventional holographic recording method ] 
does not arise. Moreover, according to the gestalt of this operation, the optical system for record and 
playback can consist of forms of the same pickup 1 1 as the usual optical disk unit. Therefore, 
random access to the optical information record medium 1 can be performed easily. 
[0062] Moreover, since the information for performing a focus servo and a tracking servo is recorded 
on the optical information record medium 1 and it enabled it to perform a focus servo and a tracking 
servo using this information according to the gestalt of this operation, while being able to position 
light for record or playback with a sufficient precision, consequently a remover kinky thread tee*s 
being good and random access's becoming easy, recording density, storage capacity, and a transfer 
rate can be enlarged. By record of this operation, it becomes possible especially to increase recording 
density, storage capacity, and a transfer rate by leaps and bounds conjointly with multiplex record of 
the information by phase-encoding multiplex being possible. For example, when the multiplex 
record of a series of information is made to be carried out in the same part of the hologram layer 3, 
changing the modulation pattem of the reference beam for record, it becomes possible to perform 
informational record and playback at a high speed extremely. 

[0063] Moreover, according to the gestalt of this operation, since it is unreproducible if the reference 
beam for playback of the same modulation pattem as the modulation pattern of the reference beam 
for record at the time of record of the information is not used for the information recorded on the 
optical information record medium 1 , a copy protection and a security protection are easily 
realizable. Moreover, according to the gestalt of this operation, the information (for example, various 
kinds of software) on varieties that the modulation patterns of a reference beam differ is recorded on 
the optical information record medium 1 . The optical information record-medium 1 very thing 
becomes realizable [ service of providing for a user comparatively cheaply, smelling a user's 
information on the modulation pattem of the reference beam which responds for asking and makes 
information on various kinds refreshable, and providing according to an individual for pay as 
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information ], 

[0064] Moreover, since it was made to include the criteria positional information which shows the 
criteria location in the pattem of playback light in information Ught according to the optical 
information record regenerative apparatus 10 in the gestalt of this operation, recognition of the 
pattem of playback light becomes easy. 

[0065] Moreover, since the information recorded on the record medium by the embossing pit by 
making pickup 1 1 into the condition at the time of the servo shown in drawing 4 is reproducible 
according to the optical information record regenerative apparatus 10 in the gestalt of this operation, 
it becomes possible to give compatibility with the conventional optical disk unit. 
[0066] Moreover, in order to make the modulation pattem of the phase of a different reference beam 
correspond in each of the information by which multiplex record is carried out to the optical 
information record medium 1 according to the optical information record regenerative apparatus 10 
in the gestalt of this operation, the duphcate of the optical information record medium 1 with which 
information was recorded is very difficult. Therefore, an illegal duplicate can be prevented. 
[0067] Moreover, in the optical information record medium 1 in the gestalt of this operation, since 
the hologram layer 3 on which information is recorded using holography, and the layer on which the 
information on the address etc. is recorded by the embossing pit are separated, if it is going to 
reproduce the optical information record medixmi 1 with which information was recorded, these two 
layers must be made to correspond, a duplicate is difficult also from this point and an illegal 
duplicate can be prevented. 

[0068] Next, the optical information record regenerative apparatus in the gestalt of operation of the 
2nd of this invention is explained. The gestalt of this operation is the example which made it possible 
to use together phase-encoding multiplex and hole burning mold wavelength multiplexing, and to 
perform multiplex record. The configuration of the optical whole information record regenerative 
apparatus in the gestalt of this operation is the same as that of the abbreviation for the configuration 
of the optical information record regenerative apparatus 10 in the gestalt of the 1st operation shown 
in drawing 2 . 

[0069] Introduction and hole burning mold wavelength multiplexing are explained briefly. A hole 
burning means the phenomenon which produces change of the rate of light absorption in the 
wavelength location of incident light in a light absorption spectrum, and it is also called a 
photograph chemical hole burning. Hereafter, the ingredient which starts a hole burning, i.e., the 
ingredient which produces change of the rate of light absorption in the wavelength location of 
incident light in a light absorption spectrum, is called hole burning ingredient. Generally a hole 
burning ingredient is an ingredient with which light absorption core (called guest.) ingredients, such 
as coloring matter, were distributed by the medium (called host.) ingredient with irregular structure 
of an amorphous substance etc. This hole burning ingredient has a broadcloth light absorption 
spectrum by the superposition of many guests* light absorption spectrum under very low 
temperature. Into such a hole burning ingredient, if the li^t of specific wavelength (however, 
wavelength in the light absorption band of a hole buming ingredient), such as a laser beam, is 
irradiated, in order that only the guest who has a resonance spectrum corresponding to the 
wavelength may move to the energy level which changes with photochemical reactions, reduction of 
the rate of light absorption arises in the wavelength location of light irradiated in the li^t absorption 
spectrum of a hole buming ingredient. 

[0070] Drawing 16 expresses the condition that reduction of the rate of light absorption arose in two 
or more wavelength locations, by the exposure of the light of two or more wavelength in the light 
absorption spectrum of a hole buming ingredient. In a hole buming ingredient, the part into which 
the rate of light absorption decreased by the exposure of light is called a hole. Since this hole is very 
small, it becomes possible to change wavelength into a hole buming ingredient and to carry out 
multiplex record of two or more information, and the approach of such multiplex record is called 
hole buming mold wavelength multiplexing. Since it is the magnitude of about 10 - 2nm, a hole is 
103-104 with a hole buming ingredient. It is thought that the multiplicity of extent is obtained. In 
addition, the detailed explanation about a hole buming is indicated by "the Corona Publishing issue 
"the foundation of optical memory", 104-133 page, 1990", and the above-mentioned reference 
"research of real-time new record playback of the wavelength multiplexing mold hologram using 
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PHB." 

[0071] Wavelength is changed and it enables it to form two or more holograms to a hole buming 
ingredient in this example using above-mentioned hole buming mold wavelength multiplexing. 
Therefore, in the optical information record medium 1 used with the optical information record 
regenerative apparatus in the gestalt of this operation, the hologram layer 3 is formed with the above- 
mentioned hole buming ingredient. 

[0072] Moreover, in this example, the light equipment 25 in pickup 1 1 makes alternatively light with 
two or more coherent wavelength which can be set in the light absorption band of the hole buming 
ingredient which forms the hologram layer 3 the thing in which outgoing radiation is possible. The 
tunable laser equipment which has the wavelength selection components (prism, diffraction grating, 
etc.) which choose the wavelength of the outgoing radiation light of dye laser and this dye laser as 
such light equipment 25, the tunable laser equipment which has a wavelength sensing element using 
the nonlinear optical element which changes the wavelength of the outgoing radiation light of laser 
and this laser can be used. 

[0073] In the gestalt of this operation, like the gestalt of the 1st operation, a control xmit 91 can 
choose the wavelength of the outgoing radiation light of light equipment 25 from two or more 
selectable wavelength while being able to choose the modulation pattern of a reference beam from 
two or more modulation patterns. And a controller 90 gives the information on the wavelength 
chosen by the wavelength which oneself chose according to predetermined conditions, or the control 
unit 91 to light equipment 25, and light equipment 25 carries out outgoing radiation of the 
corresponding light of wavelength according to the information on the wavelength given from a 
controller 90. 

[0074] The configuration of others of the optical information record regenerative apparatus in this 
example is the same as that of the gestalt of the 1st operation. 

[0075] In the optical information record regenerative apparatus in this example, the wavelength of 
the outgoing radiation light of light equipment 25 is chosen from two or more selectable wavelength 
at the time of record. Thereby, a selected information light and the selected reference beam for 
record of wavelength are generated. At this example, hole buming mold wavelength multiplexing 
can perform multiplex record in the same part of the hologram layer 3 by changing the wavelength 
of information light and the reference beam for record, and performing record actuation of multiple 
times. 

[0076] Moreover, in the same part of the hologram layer 3, on a certain wavelength, the modulation 
pattern of the reference beam for record is changed, record actuation of multiple times is performed, 
phase-encoding multiplex and hole buming mold wavelength multiplexing can be used together, and 
multiplex record can be performed in the optical information record regenerative apparatus in this 
example by changing the modulation pattern of the reference beam for record similarly on the 
wavelength of fiirther others, and performing record actuation of multiple times. In this case, the 
multiplicity of NxM will be obtained when the multiplicity according the multiplicity by phase- 
encoding multiplex to N and hole buming mold wavelength multiplexing is set to M. Therefore, 
according to this example, compared with the gestalt of the 1st operation, it becomes possible to 
increase more recording density, storage capacity, and a transfer rate. 

[0077] Moreover, according to this example, since it is unreproducible if the reference beam for 
playback of the same wavelength as the wavelength of the information light at the time of record of 
the information and the reference beam for record is not used for the information recorded on the 
optical information record medium 1 , a copy protection and a security protection are easily realizable 
like the gestalt of the 1st operation. Furthermore, when phase-encoding multiplex and hole buming 
mold wavelength multiplexing are used together and multiplex record is performed, it is the same 
wavelength as the wavelength of the information light at the time of record of the information, and 
the reference beam for record, and since it is unreproducible if the reference beam for playback of 
the same modulation pattern as the modulation pattern of the reference beam for record is not used, it 
becomes possible to realize a copy protection and a security protection more firmly. 
[0078] Moreover, according to the gestalt of this operation, the information on varieties that the 
wavelength of information light and the reference beam for record differs from the modulation 
pattem of a reference beam is recorded on the optical information record medium 1 . The optical 
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information record-medium 1 very thing becomes realizable [ service of providing for a user 
comparatively cheaply, smelling the information on a user's wavelength of the reference beam which 
responds for asking and makes information on various kinds refreshable and modulation pattern, and 
providing according to an individual for pay as information ]. 

[0079] The other operations and effectiveness in the gestalt of this operation are the same as the 
gestalt of the 1st operation. 

[0080] Next, the optical information record regenerative apparatus in the gestalt of operation of the 
3rd of this invention is explained. The configuration of the optical whole information record 
regenerative apparatus in the gestalt of this operation is the same as that of the abbreviation for the 
configuration of the optical information record regenerative apparatus 1 0 in the gestalt of the 1 st 
operation shown in drawing 2 , However, the configuration of pickup differs from the gestalt of the 
1st operation. 

[0081] The explanatory view showing the configuration of pickup [ in / in drawing 17 / the gestalt of 
this operation ] and drawing 18 are the top views showing the configuration of the optical unit 
containing each element which constitutes pickup. 

[0082] The pickup 111 in the gestalt of this operation equips the travelling direction of the light by 
which outgoing radiation is carried out from the light equipment 112 which carries out outgoing 
radiation of the laser beam of the coherent linearly polarized light, and this light equipment 1 12 with 
the collimator lens 1 1 3 arranged in order [ side / light equipment 112], the middle concentration 
filter (it is described as an ND filter below neutral density filter;.) 114, the optical element 1 15 for 
rotatory polarization, the polarization beam splitter 116, the phase space optical modulator 117, the 
beam splitter 118, and the photodetector 119. Light equipment 112 carries out outgoing radiation of 
the light of the linearly polarized light of S polarization or P polarization. A collimator lens 113 
makes outgoing radiation light of light equipment 112 the parallel flux of light, and carries out 
outgoing radiation. ND filter 1 14 is the property which equalizes outgoing radiation limiinous- 
intensity distribution of a collimator lens 113. The optical element 1 15 for rotatory polarization 
carries out the rotatory polarization of the outgoing radiation light of ND filter 1 14, and carries out 
outgoing radiation of the light containing S polarization component and P polarization component. 
As an optical element 1 15 for rotatory polarization, 1/2 wavelength plate or a rotatory-polarization 
plate is used, for example. A polarization beam splitter 1 1 6 reflects S polarization component among 
the outgoing radiation light of the optical element 1 15 for rotatory polarization, and has polarization 
beam splitter side 1 16a which makes P polarization component penetrate. The phase space optical 
modulator 1 1 7 is the same as the phase space optical modulator 1 7 in the gestalt of the 1 st operation. 
The beam splitter 1 1 8 has beam splitter side 1 1 8a. This beam splitter side 1 1 8a makes for example, P 
polarization component penetrate 20%, and is reflected 80%. A photodetector 1 19 supervises the 
quantity of light of a reference beam, and it is used in order to perform automatic quantity of light 
adjustment (it is described as APC below auto power controll;.) of a reference beam. The light 
sensing portion may be divided into two or more fields so that this photodetector 119 can also adjust 
the intensity distribution of a reference beam, 

[0083] Pickup 1 1 1 is equipped with the polarization beam splitter 120, 2 division rotatory- 
polarization plate 121, and the starting mirror 122 which have been arranged in order [ side / beam 
splitter 1 18 ] in the direction in which the light from light equipment 1 12 advances further by being 
reflected by beam splitter side 1 18a of a beam splitter 1 18. A polarization beam splitter 120 reflects 
S polarization component among incident light, and has polarization beam splitter side 120a which 
makes P polarization component penetrate. 2 division rotatory-polarization plate 121 has rotatory- 
polarization plate 121R arranged in drawing 17 at the right-hand side part of an optical axis, and 
rotatory-polarization plate 121 L arranged at the left-hand side part of an optical axis. The rotatory- 
polarization plates 12 IR and 121L are the same as the rotatory-polarization plates 14R and 14L of 2 
division rotatory-polarization plate 14 in the gestalt of the 1st operation, rotatory-polarization plate 
1 21 R rotates the -45 degrees of the polarization directions, and rotatory-polarization plate 121L 
rotates the +45 degrees of the polarization directions. The starting mirror 122 is leaned to 45 degrees 
to the optical axis of the light from 2 division rotatory-polarization plate 121, and has the reflector in 
which the light from 2 division rotatory-polarization plate 121 is reflected towards the direction 
which intersects perpendicularly with the space in drawing 17 . 
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[0084] Pickup 1 1 1 is equipped with the movable actuator 124 (refer to drawing 18 ) in the thickness 
direction and the direction of a truck of the optical information record medium 1 for the objective 
lens 123 which counters the transparence substrate 2 side of the optical information record medium 
1, and this objective lens 123, when the light from 2 division rotatory-polarization plate 121 rises, it 
has been further arranged in the direction which reflects and advances in the reflector of a mirror 122 
and the optical information record medium 1 is fixed to a spindle 81. 

[0085] Pickup 1 1 1 is equipped with the space optical modulator 125 arranged in order [ side / 
polarization beam splitter 116], the convex lens 126, the beam splitter 127, and the photodetector 
128 in the direction in which the light from light equipment 112 advances further by being reflected 
by polarization beam splitter side 11 6a of a polarization beam splitter 1 1 6. The space optical 
modulator 125 is the same as the space optical modulator 18 in the gestalt of the 1st operation. In the 
optical information record medium 1, a convex lens 126 completes information light by the near side 
from the reference beam for record, and has the function which forms the interference region of the 
reference beam for record, and information light. Moreover, the magnitude of the interference region 
of the reference beam for record and information light can be adjusted now by adjusting the location 
of this convex lens 126. The beam splitter 127 has beam splitter side 127a. This beam splitter side 
1 27a makes for example, S polarization component penetrate 20%, and is reflected 80%. A 
photodetector 128 supervises the quantity of light of information light, and it is used in order to 
perform APC of information light. The light sensing portion may be divided into two or more fields 
so that this photodetector 128 can also adjust information luminous-intensity distribution. Incidence 
of the light which carries out incidence to a beam splitter 127 from a convex lens 126 side, and is 
reflected by beam splitter side 127a is carried out to a polarization beam splitter 120. 
[0086] Pickup 111 equips the opposite side with the convex lens 129, the cylindrical lens 130, and 
the quadrisection photodetector 131 which have been arranged in order [ side / beam splitter 1 27 ] in 
the polarization beam splitter 120 in a beam splitter 127 further. The quadrisection photodetector 131 
is the same as that of the quadrisection photodetector 29 in the gestalt of the 1 st operation. The 
cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 degrees to 
the parting line of the quadrisection photodetector 131. 

[0087] Pickup 111 equips the opposite side with the image formation lens 132 and the CCD array 
133 which have been arranged in order [ side / beam splitter 1 1 8 ] in the polarization beam splitter 
120 in a beam splitter 118 further. 

[0088] Pickup 111 equips the opposite side with the collimator lens 134 and the light equipment 135 
for fixing which have been arrsmged in order [ side / polarization beam splitter 1 16 ] in the space 
optical modulator 125 in a polarization beam splitter 116 further. The light equipment 135 for fixing 
carries out outgoing radiation of the light for the information recorded on the hologram layer 3 of the 
optical information record medium 1 being established, for example, the ultraviolet radiation with a 
wavelength of 266nm. As such light equipment 135 for fixing, a laser light source, the light 
equipment which carries out wavelength conversion and carries out outgoing radiation of the 
outgoing radiation light of a laser light source through a nonlinear optics medium are used. A 
collimator lens 134 makes outgoing radiation light of the light equipment 135 for fixing the parallel 
flux of light. Moreover, in this example, the light equipment 135 for fixing carries out outgoing 
radiation of the light of S polarization. 

[0089] As shown in drawing 18 , the optical unit 140 is equipped with the optical unit body 141 . In 
addition, drawing 18 shows only a part for the bottom surface part of the' optical unit body 141 . A 
collimator lens 113, ND filter 1 14, the optical element 1 15 for rotatory polarization, a polarization 
beam splitter 116, the phase space optical modulator 1 17, a beam splitter 1 18, a polarization beam 
splitter 120, 2 division rotatory-polarization plate 121, the starting mirror 122, the space optical 
modulator 125, a convex lens 126, a beam splitter 127, a convex lens 129, a cylindrical lens 130, the 
above-mentioned image formation lens 132, and an above-mentioned collimator lens 134 are 
attached in the optical unit body 141 . 

[0090] Drawing 18 shows the example which used 1/2 wavelength plate as an optical element 115 
for rotatory polarization. Moreover, in this example, in the optical unit body 141, in order to adjust 
the ratio of S polarization component and P polarization component in the outgoing radiation light of 
the optical element 1 15 for rotatory polarization, the gear 143 for transmitting rotation of the output 
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shaft of a motor 142 and this motor 142 to the optical element 1 15 for rotatory polarization is 
formed. 

[0091] Drawing 19 shows the example of the optical element 1 15 for rotatory polarization which 
used the rotatory-polarization plate. The optical element 1 15 for rotatory polarization in this example 
has two wedge-shaped rotatory-polarization plates 1 1 5a and 1 1 5b which covmter mutually. As the 
variation rate at least of one side of these rotatory-polarization plates 1 15a and 1 1 5b was carried out 
in the direction of an arrow head in drawing and it was shown in drawing 19 (a) and (b) with the 
driving gear which is not illustrated, the thickness of the sum total of the rotatory-polarization plates 
1 1 5a and 1 1 5b in the part which laps the rotatory-polarization plates 1 1 5a and 1 1 5b changes. The 
angle of rotation of the light which passes the rotatory-polarization plates 1 15a and 1 15b changes by 
this, consequently the ratio of S polarization component and P polarization component in the 
outgoing radiation light of the optical element 1 15 for rotatory polarization changes. In addition, as . 
shown in drawing 19 (a), when the thickness of the svim total of the rotatory-polarization plates 1 15a 
and 1 15b is large, an angle of rotation becomes large, and as shown in drawing 19 (b), when the 
thickness of the sum total of the rotatory-polarization plates 1 15a and 1 15b is small, an angle of 
rotation becomes small. 

[0092] The actuator 124 is attached in the top face of the optical unit body 141. It unites with the 
drive circuit 145 which drives this light equipment 1 12, and light equipment 1 12 is attached in the 
side face of the unit body 141 with this drive circuit 145. It unites with the APC circuit 146 and the 
photodetector 1 19 is attached in the side face of the unit body 141 with this APC circuit 146. The 
APC circuit 146 is the signal APCref which amplifies the output of a photodetector 1 19 and is used 
for APC of a reference beam. It generates. It unites with the APC circuit 147 and the photodetector 
128 is attached in the side face of the unit body 141 with this APC circuit 147. The APC circuit 147 
is the signal APCobj which amplifies the output of a photodetector 119 and is used for APC of 
information light. It generates. In the side face of the unit body [ / near the motor 142 ] 141, they are 
the signals APCref and APCobj fi-om each APC circuit 146,147. It compares and the drive circuit 
148 which drives a motor 142 so that the ratio of S polarization component and P polarization 
component in the outgoing radiation light of the optical element 1 15 for rotatory polarization may be 
in the optimal condition is attached. 

[0093] It unites with a detector 85 (refer to drawing 2 ), and the quadrisection photodetector 131 is 
attached in the side face of the unit body 141 with this detector 85. It unites with the digital disposal 
circuit 149 which performs drive of the CCD array 133, processing of the output signal of the CCD 
array 133, etc., and the CCD array 133 is attached in the side face of the unit body 141 with this 
digital disposal circuit 149. It unites with the drive circuit 150 which drives this Hght equipment 135 
for fixing, and the light equipment 135 for fixing is attached in the side face of the unit body 141 
with this drive circuit 150. The input/output port 151 which outputs and inputs various kinds of 
signals between the circuit in the optical unit 140 and the outside of the optical unit 140 is further 
attached in the side face of the unit body 141 . The optical fiber flexible cable 1 52 containing the 
optical fiber which transmits a signal using light is connected to this input/output port 151. 
[0094] Moreover, although not illustrated, the drive circuit which drives the drive circuit and the 
space optical modulator 125 which drive the phase space optical modulator 1 17 is attached in the top 
face of the optical unit body 141. 

[0095] Drawing 20 shows an example of the configuration of the pickup 1 1 1 when the laser beam of 
three colors of red (it is hereafter described as R.), green (it is hereafter described as G.), and blue (it 
is hereafter described as B.) is made into the thing in which outgoing radiation is possible as a light 
of two or more wavelength regions and the CCD array 133 also makes light equipment 1 12 what can 
detect the light of three colors of R, G, and B. 

[0096] The light equipment 1 12 in the example shown in drawing 20 is equipped with the color 
composition prism 161. This color composition prism 161 is equipped with R light incidence section 
162R, G light incidence section 162G, and B li^t incidence section 162B. The amendment filters 
163R, 163G, and 163B are formed in each incidence sections 162R, 162G, and 162B, respectively. 
Light equipment 1 12 is equipped with the semiconductor laser (it is hereafter described as LD.) 
164R, 164G, and 164B which carries out outgoing radiation of R light, G light, and the B Hght 
fiirther, respectively, and the collimator lenses 165R, 165G, and 165B which make light by which 
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outgoing radiation was carried out the parallel flux of light, and carry out incidence to each incidence 
sections 162R, 162G, and 162B from each LD 164R, 164G, and 164B. From each LD 164R, 164G, 
and 164B, through collimator lenses 165R, 165G, and 165B and the amendment filters 163R, 163G, 
and 163B, incidence of R light by which outgoing radiation was carried out, G light, and the B light 
is carried out to the color composition prism 161, they are compounded by the color composition 
prism 161, and carry out incidence to ND filter 1 14. In addition, in the example shown in drawing 
20 , the collimator lens 1 1 3 in drawing 17 is not formed. 

[0097] The CCD array 133 in the example shown in drawing 20 is equipped with the color- 
separation prism 171. This color-separation prism 171 is equipped with R light outgoing radiation 
section 172R, G light outgoing radiation section 172G, and B Hght outgoing radiation section 172B. 
The amendment filters 173R, 173G, and 173B are formed in each outgoing radiation sections 172R, 
172G, and 172B, respectively. The CCD array 133 has been arranged in the location which counters 
each outgoing radiation sections 172R, 172G, and 172B fiirther, respectively, and is equipped with 
CCD 174R, 174G, and 174B which picturizes R optical image, G optical image, and B optical 
image. The light from the image formation lens 132 side is decomposed into R light, G light, and B 
light by the color-separation prism 171, and incidence of this R li^t, G light, and the B light is 
carried out to CCD 174R, 174G, and 174B through the amendment filters 173R, 173G, and 173B, 
respectively. 

[0098] Next, with reference to drawing 21 thru/or drawing 23 , the slide delivery device of the 
optical unit 140 in the gestalt of this operation is explained, the part which shows a slide delivery 
device [ in / in the top view in which drawing 2 1 shows a slide delivery device, and drawing 22 / a 
quiescent state ] — a notching side elevation and drawing 23 show a slide delivery device when an 
optical unit displaces minutely ~ it is a notching side elevation a part. 

[0099] Two shafts 1 81 A and 1 81 B by which the slide delivery device has been arranged in parallel 
along the migration direction of the optical unit 140, Lessons is taken fi-om each shafts 181 A and 
181B, two are prepared at a time, and each shafts 181 A and 18 IB are met. The movable bearing 182, 
It has the flat spring 1 83 which connects each bearing 1 82 and the optical unit 140 elastically, and 
the linear motor 184 for moving the optical unit 140 along with Shafts 181 A and 18 IB. 
[0100] The linear motor 1 84 is equipped with the magnets 187A and 187B fixed so that a coil 185 
might be coxmtered at the inner circumference section of the coil 1 85 connected with the lower limit 
section of the optical unit 140, two York 186A and 186B of the shape of a frame arranged along the 
migration direction of the optical unit 140 so that a part may penetrate the inside of a coil 185, and 
York 186A and 186B. 

[0101] Here, an operation of a slide delivery device is explained. If a linear motor 184 is operated, 
the optical unit 140 will displace. When this variation rate is minute, as shown in drawing 23 , 
bearing 1 82 deforms the flat spring 1 83 between bearing 1 82 and the optical unit 140, without 
displacing. If the variation rate of the optical unit 140 crosses the predetermined range, the optical 
unit 140 will be followed and bearing 182 will also be displaced. According to such a slide delivery 
device, when the variation rate of the optical unit 140 is minute, bearing 1 82 does not displace, 
therefore wear by slipping of bearing 182 can be prevented. Consequently, it becomes possible to 
drive the optical unit 140 and to perform a tracking servo with a linear motor 1 84, securing the 
endurance and dependability of a slide delivery device. In addition, seeking is also performed by the 
slide delivery device. 

[0102] The actuator 124 held the objective lens 123 and is equipped with the body 182 of an actuator 
of the shape of a pi vo table cylindrical shape centering on the shaft 181. Two holes 183 are formed in 
this body 1 82 of an actuator in parallel with a shaft 181. The coil 1 84 for focuses is formed in the 
periphery section of the body 1 82 of an actuator. Furthermore, the coil for access within a visual 
field which is not illustrated is prepared in a part of periphery of this coil 1 84 for focuses. The 
actuator 124 is fiirther equipped with the magnet 185 inserted in each hole 183, and the magnet 
which has been arranged so that the coil for access within a visual field may be countered and which 
is not illustrated. In the quiescent state of an actuator 124, the objective lens 123 is arranged so that 
the line which ties the core and shaft 181 of an objective lens 123 may turn to the direction of a 
truck. 

[0103] Next, with reference to drawing 24 thru/or drawing 27 , the approach of positioning (servo) of 
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the reference beam to the data area of the optical information record medium 1 in the gestalt of this 
operation and information light is explained. The actuator 124 in the gestalt of this operation can 
move an objective lens 123 now in the thickness direction and the direction of a truck of the optical 
information record medium 1 . 

[0104] Drawing 24 (a) - (c) shows the actuation for which an objective lens 123 is moved in the 
direction of a truck of the optical information record medium 1 with an actuator 124. The actuator 
124 is in the condition which showed in (b) in the quiescent state. An actuator 124 changes from the 
condition (b) Shown to the condition which showed in (a) or (c) by energizing in the coil for access 
within a visual field which is not illustrated. Thus, the actuation which moves an objective lens 123 
in the direction of a truck of the optical information record medium 1 is called access within a visual 
field in the gestalt of this operation. 

[0105] Drawing 25 shows the migration direction by seeking of an objective lens 123, and the 
direction of access within a visual field. In drawing 25 , a sign 191 expresses the migration direction 
by seeking of an objective lens 123, and the sign 192 expresses the migration direction by access 
within a visual field of an objective lens 123. Moreover, a sign 193 expresses the locus of the core of 
the objective lens 123 at the time of using together migration by seeking, and access within a visual 
field. In access within a visual field, the about 2mm thing for which the core of an objective lens 123 
is moved is possible. 

[0106] With the gestalt of this operation, positioning (servo) of a reference beam and information 
light is performed to the data area of the optical information record medium 1 using access within a 
visual field. Drawing 26 is an explanatory view for explaining this positioning. The groove 201 is 
not formed in the data area 7, although the groove 201 is formed in the address servo area 6 for every 
truck in the optical information record medium 1 in the gestalt of this operation as shown in drawing 
26 (a). Moreover, while being used for playback of a clock, the pit train 202 showing which [ of the 
both ends of a data area 7 ] is adjoined (in the gestalt of this operation, it is called a polarity.) is 
formed in the edge of the address servo area 6. 

[0107] Setting to drawing 26 (b), a sign 203 expresses the locus of the core of the objective lens 123 
at the time of record or playback. With the gestalt of this operation, when carrying out multiplex 
record of the information by phase-encoding multiplex at a data area 7, or in case the information by 
which multiplex record was carried out is reproduced to a data area 7 As the core of an objective lens 
123 was shown in drawing 26 (b), without making it stop within a data area 7 The core of an 
objective lens 123 is moved using access within a visual field so that it may reciprocate within the 
section when the core of an objective lens 123 includes a part of data area 7 and address servo area 6 
of the both sides. And while reproducing a clock using the pit train 202, a polarity is judged, and in 
the section 204 in the address servo area 6, a focus servo and a tracking servo are performed using a 
groove 201. Within the section 205 containing the data area 7 during the section 204,204, a tracking 
servo is not performed but the condition at the time of section 204 passage is held. It is determined 
that the location of the clinch in migration of the core of an objective lens 123 will tum into a fixed 
location based on the reproduced clock. Moreover, information is determined that the location which 
carries out multiplex record will also tum into a fixed location based on the reproduced clock in a 
data area 7. In drawing 26 (b), a sign 206 expresses the gate signal which shows the timing of record 
or playback. The time of high (H) level expresses that it is the timing of record or playback with this 
gate signal. In order to carry out multiplex record of the information in the fixed part in a data area 7, 
for example, when a gate signal is high-level, what is necessary is just made to make the output of 
light equipment 112 into the high power for record alternatively. Moreover, when a gate signal is 
high-level, it is made to carry out outgoing radiation of the light from light equipment 1 12, or the 
CCD array 133 has electronic shutter ability alternatively, in order to reproduce the information by 
which multiplex record was carried out in the fixed part in a data area 7 for example, and a gate 
signal is high-level, to use electronic shutter ability and what is necessary is just made to capture an 
image. 

[0108] Even when performing comparatively long time amount, record, and playback in the same 
part of the optical information record medium 1 by performing positioning of a reference beam and 
information light by the above approaches, it can prevent that the location which performs record 
and playback shifts. Moreover, even if the optical information record medium 1 is rotating, record 
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and playback can be performed in the same situation so that rotation of the optical information 
record medium 1 may be followed, and it becomes possible in the same part of the optical 
information record medium 1 to perform comparatively long time amount, record, and playback as 
the optical information record medium 1 is standing it still by performing access within a visual 
field. Moreover, if the technique of performing positioning of a reference beam and information light 
using access within a visual field as mentioned above is used, not only the optical disk-like 
information record medium 1 but when using the optical information record medium of other 
gestalten, such as the shape of a card, it will become possible to perform positioning of a reference 
beam and information light easily. 

[0109] Drawing 27 uses together migration by seeking, and access within a visual field, and 
expresses an example of the locus of the core of the objective lens 123 at the time of accessing two 
or more [ in the optical information record medium 1 ]. In this drawing, the part which the straight 
line of a lengthwise direction expresses seeking, and a lateral straight line expresses migration in 
other parts of the direction of a truck, and is reciprocating within the short section expresses the part 
which is performing record or playback. 

[01 1 0] Next, with reference to drawing 28 and drawing 29 , an example of the cartridge which 
contains the optical information record medium 1 is explained. It is the top view of the cartridge in 
the condition that drawing 28 opened the top view of a cartridge and drawing 29 opened the shutter. 
The cartridge 21 1 in this example has the window part 212 which makes some optical information 
record media 1 contained inside expose, and the shutter 213 which open and close this window part 
212. The shutter 213 is energized in the direction which closes a window part 212, and at the time, as 
shown in drawing 28 , the window part 212 is closed, but when an optical information record 
regenerative apparatus is equipped with a cartridge 21 1, it is usually moved in the direction in which 
a window part 212 is opened as shown in drawing 29 by the optical information record regenerative 
apparatus. 

[0111] Next, with reference to dravying 30 thru/or drawing 34 , the example of arrangement of the 
optical unit 140 in the case of forming two or more pickup 1 1 1 in one optical information record 
regenerative apparatus is explained. 

[01 12] Drawing 30 shows the example which has arranged two optical units 140 A and MOB so that 
one side of the optical information record medium 1 may be countered. Optical unit 140A is the 
thing of the same gestalt (henceforth A type) as the optical imit 140 shown in drawing 21 . On the 
other hand, optical unit 1408 is the thing of a gestalt (henceforth B type) symmetrical with a field as 
the optical unit 140 shown in drawing 21 . Two optical units 140A and MOB are arranged in the 
location which counters the optical information record medium 1 exposed fi-om the window part 212 
of a cartridge 211. Moreover, the slide delivery device of each optical units 140A and MOB is 
arranged so that the core of the objective lens 123 of each optical units 140A and MOB may move 
along with the line passing throu^ the core of the optical information record mediimi 1, 
respectively. 

[01 13] Drawing 31 arranges two optical units, respectively so that each side of the optical 
information record medium 1 may be countered, and it shows the example which prepared a total of 
four optical imits. Drawing 32 is the A-A* line sectional view of drawing 31 , and drawing 33 is the 
B-B' line sectional view of drawing 31 . In this example, two optical units MOA and MOB are 
arranged, and two optical units MOC and MOD are arranged so that the field (fi-ont face in drawing 
31 ) of another side of the optical information record medium 1 may be countered, so that one field 
(rear face in drawing 3 1 ) of the optical information record medium 1 may be countered. Optical unit 
MOC is an A type thing, and optical unit MOD is a B type thing. 

[01 14] The conditions of arrangement of the optical units MOA and MOB and the slide delivery 
device of those and arrangement of the optical units MOC and MOD and the slide delivery device of 
those are as having explained using drawing 30 . In addition, in order to use effectively four optical 
units MOA, MOB, MOC, and MOD, it is necessary to use the thing in which record of the 
information fi-om both sides and playback are possible as an optical information record medium 1 . 
[0115] Drawing 34 arranges eight optical units, respectively so that each field of the optical 
information record medium 1 may be countered, and it shows the example which prepared a total of 
16 optical units. They are eight optical units 1401-1408 so that one field (fi-ont face in drawing 34 ) 
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of the optical information record medium 1 may be countered in this example. It is arranged, and 
eight optical units 1409-14016 are arranged so that the field (rear face in drawing 34 ) of another side 
of the optical information record mediimi 1 may be countered. The optical xmit 1401, 1403, 1405, 

1407, and 14010, 14012, 14014 and 14016 are A type things. The optical unit 1402, 1404, 1406, 

1408, 1409, and 1401 1, 14013 and 14015 are B type things. The sHde dehvery device of each optical 
unit is arranged so that the core of the objective lens 1 23 of each optical unit may move along with 
the line passing through the core of the optical information record medium 1 , respectively. In 
addition, in order to use 16 optical units effectively, it is not contained by the cartridge and it is 
necessary to use the optical information record medium 1 in which record of the information fi-om 
both sides and playback are possible. 

[01 16] By the way, in the system* containing the optical information record regenerative apparatus 
and the optical information record medium 1 in a gestalt of this operation, it is possible to record a 
lot of information on the optical information record medium 1 extraordinarily, and such a system fits 
the application which records the continuous huge information. However, in the system used for 
such an application, while recording the continuous huge information, supposing it cannot perform 
informational playback, it will become the system which is very hard to use. 
[0117] Then, as shown in drawing 30 thru/or drawing 34 , for example, by forming two or more 
pickup 1 1 1 in one optical information record regenerative apparatus One optical information record 
medium 1 is used. Perform informational record and playback to coincidence, or It can become 
possible to perform record and playback to coincidence by two or more pickup 111, the engine 
performance of record or playback can be raised, and the system which is easy to use also in the 
application which records the huge information which continued especially can be constituted. 
Moreover, when retrieving the information on desired out of a lot of information by forming two or 
more pickup 1 1 1 in one optical information record regenerative apparatus, compared with the case 
where it has only one pickup 111, the engine performance can be raised by leaps and bounds. 
[0118] Next, with reference to drawing 35 thru/or drawing 46 , the example of the concrete structure 
of the optical information record medium 1 in the gestalt of this operation is explained. 
[01 19] The optical information record medium 1 in the gestalt of this operation has the 1st 
information layer (hologram layer) on which information is recorded by holography, and the 2nd 
information layer on which the information and address information for a servo are recorded by the 
embossing pit etc. And it is necessary to form the interference region of the reference beam for 
record, and information light in a certain amount of magnitude in the 1st information layer, 
completing a reference beam so that it may become a minor diameter most in the 2nd information 
layer. Therefore, with the gestalt of this operation, the gap (gap) of a certain amount of magnitude is 
formed between the 1 st information layer and the 2nd information layer. By this, a reference beam is 
completed so that it may become a minor diameter most in the 2nd information layer, and it becomes 
possible to form the interference region of the reference beam for record, and information light in 
sufficient magnitude in the 1st information layer, making refi-eshable information recorded on the 
2nd information layer. The optical information record medium 1 in the gestalt of this operation can 
be divided into an air gap type and a transparence substrate gap type by the formation approach of 
this gap. 

[0120] Drawing 35 thru/or drawing 37 show the optical air gap type information record medium 1, 
drawing 35 is the sectional view of the one half of the optical information record medium 1 > drawing 
36 is the decomposition perspective view of the one half of the optical information record medium 1, 
and drawing 37 is the perspective view of the one half of the optical information record medium 1 . 
This optical information record medium 1 is equipped with the hologram layer 225 joined to the 
periphery spacer 223 and the inner circumference spacer 224 which separate the reflective substrate 
22 1 with which one field is a reflector, the transparence substrate 222 arranged so that the reflector 
of this reflective substrate 221 may be countered, and the reflective substrate 221 and the 
transparence substrate 222 at the predetermined spacing by the field by the side of the reflective 
substrate 221 in the transparence substrate 222. The air gap of predetermined thickness is formed 
between the reflector of the reflective substrate 221, and the hologram layer 225. The hologram layer 
225 tums into the 1st information layer. PURIGURUBU is formed in the reflector of the reflective 
substrate 221, and this reflector serves as the 2nd information layer. 
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[0121] Drawing 38 thru/or drawing 40 show the optical transparence substrate gap type information 
record medium 1 , drawing 38 is the sectional view of the one half of the optical information record 
medium 1, drawing 39 is the decomposition perspective view of the one half of the optical 
information record medium 1 , and drawing 40 is the perspective view of the one half of the optical 
information record medium 1 . The laminating of the transparence substrate 23 1 , the hologram layer 
232 used as the 1st information layer, and the transparence substrate 233 is carried out to this order, 
and this optical information record medium 1 is constituted. In the hologram layer 232 in the 
transparence substrate 231, while PURIGURUBU is formed, the reflective film 234 is formed in the 
field of the opposite side. The field of the opposite side serves as the 2nd information layer in the 
hologram layer 232 in this transparence substrate 23 1 . Between this 2nd information layer and the 
hologram layer 232, the gap of the predetermined thickness by the transparence substrate 231 is 
formed. The transparence substrate 233 is thin compared with the transparence substrate 231. 
[0122] Moreover, the optical information record medium 1 in the gestalt of this operation can be 
divided into an one side type and a double-sided type. 

[0123] Drawing 41 thru/or drawing 43 show the optical one side type information record mediixm 1, 
and the sectional view of the optical information record medium 1 of a type whose thickness of 
drawing 41 is 1 .2mm, and drawing 42 are explanatory views in which thickness shows the method of 
an exposure of the reference beam [ as opposed to the optical one side type information record 
medium 1 in the sectional view of tiie optical information record mediimi 1 of a type which is 
0.6mm, and drawing 43 ] for record, and information light. The optical information record medium 1 
shown in drawing 41 and drawing 42 has structure shown in drawing 38 . However, as for the optical 
information record medium 1 which showed the optical information record medium 1 shown in 
drawing 41 to drawing 42 by the thickness of the sum total of the transparence substrate 231, the 
hologram layer 232, and the transparence substrate 233 being 1 .2nmi, the thickness of the sum total 
of the transparence substrate 231, the hologram layer 232, and the transparence substrate 233 is 
0.6nim. 

[0124] It converges so that it may become a minor diameter most in the field in which 
PURIGURUBU is formed, and the reference beam 241 for record irradiated by the optical 
information record medium 1 fi-om an objective lens 123 converges the information light 242 
irradiated by the optical information record medium 1 from an objective lens 123 so that it may 
become a minor diameter fi-om the hologram layer 232 most by the near side. Consequently, in the 
hologram layer 232, the interference region 243 by the reference beam 241 for record and the 
information light 242 is formed. 

[0125] In addition, although the transparence substrate gap type showed the optical one side type 
information record medium 1 to drawing 41 and drawing 42 , the optical one side type information 
record medium 1 may consist of air gap types. In this case, it is made for the thickness of the sum 
total of the transparence substrate 222, the hologram layer 225, and an air gap to be set to 1.2mm or 
0.6mm. 

[0126] Drawing 44 thru/or drawing 46 show the optical double-sided type information record 
medium 1 , and drawing 44 is the explanatory view showing the method of an exposure of the 
reference beam [ as opposed to / as opposed to / in the sectional view of the optical transparence 
substrate gap type information record medium 1, and drawing 45 / the sectional view of the optical 
air gap type information record medium 1 / the optical double-sided type information record medium 
1 in drawing 46 ] for record, and information light. The optical information record medium 1 shown 
in drawing 44 has the structure where the optical information record medium of two sheets of the 
one side type shown in drawing 42 was made to rival by reflective film 234 comrades. Moreover, the 
optical information record medium 1 shown in drawing 45 has the structure where the optical 
information record medium of two sheets of the one side type shown in drawing 35 was made to 
rival by reflective substrate 221 comrades. In addition, in the optical information record medium 1 
shown in drawing 45 , the thickness of the sum total of the transparence substrate 222 of one side, 
the hologram layer 225, and an air gap is 0.6mm. 

[0127] It converges so that it may become a minor diameter most in the field in which 
PURIGURUBU is formed, and the reference beam 241 for record irradiated by the optical 
information record medium 1 fi-om an objective lens 123 converges the information light 242 
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irradiated by the optical information record medium 1 from an objective lens 123 so that it may 
become a minor diameter from the hologram layer 232,225 most by the near side. Consequently, in 
the hologram layer 232,225, the interference region 243 by the reference beam 241 for record and 
the information light 242 is formed. 

[0128] By the way, the informational record and the playback for which the optical information 
record regenerative apparatus in the gestalt of this operation used the conventional optical disk are 
also attained. For example, it is made to converge so that it may become a minor diameter in the 
field in which PURIGURUBU is formed in the optical disk 251 in the light irradiated by the optical 
disk 251 from an objective lens 123 as it was shown in drawing 48 , when using the one side [ in 
which PURIGURUBU was formed in one side of the transparence substrate 252 as shown in 
drawing 47 , and the reflective film 253 was formed ] type optical disk 251, i.e., an information 
layer, most. In addition, in the optical disk 25 1 shown in drawing 47 , the thickness of the 
transparence substrate 252 is 1 .2nmi. As an optical disk of structure as shown in drawing 47 , there 
are CD, CD-ROM, CD-R (write-once (Write Once) type CD), MD (mini disc), etc. 
[0129] Moreover, it is made to converge so that it may become a minor diameter in the field in 
which PURIGURUBU is formed in the optical disk 261 in the light irradiated by the optical disk 261 
from an objective lens 123 as it was shown in drawing 50 , when using the double-sided [ of the 
structure where the transparence substrate 262 of two sheets in which PURIGURUBU was formed in 
one side as shown in drawing 49 , and the reflective film 263 was formed was made to rival by 
reflective film 263 comrades ] type optical disk 261, i.e., an information layer, most. In addition, in 
the optical disk 261 shown in drawing 49 , the thickness of the transparence substrate 262 of one side 
is 0.6mm. As an optical disk of structure as shown in drawing 50 , there are DVD, DVD-ROM, 
DVD-RAM, an MO (optical MAG) disk, etc. 

[0130] In addition, in the optical information record medium 1 in the gestalt of this operation, the 
2nd information layer can be made into the same gestalt also including the information layer in the 
conventional optical disk as shown in drawing 47 or drawing 49 , and the contents of the information 
recorded. In this case, the information recorded on the 2nd information layer becomes possible 
[ reproducing by making pickup 1 1 1 into the condition at the time of a servo ]. moreover, in the 
information layer in the conventional optical disk By making the 2nd information layer into the same 
gestalt as the information layer in the conventional optical disk, since the information and address 
information for a servo are also recorded It becomes possible to use the information and address 
information for the servo recorded on the information layer in the conventional optical disk as it is 
for positioning of the information light for the record and playback in a hologram layer, the reference 
beam for record, and the reference beam for playback. Moreover, as for the application range of the 
2nd information layer, it is large that high-speed search becomes possible by recording the directory 
information of the information recorded on the 1st information layer (hologram layer), directory 
management information, etc. on the 2nd information layer (information layer in the conventional 
optical disk) etc. 

[0131] Next, before explaining an operation of the optical information record regenerative apparatus 
in the gestalt of this operation, a phase-encoding multiplex principle is explained with reference to 
drawing 51 and drawing 52 . Drawing 51 is the perspective view showing the configuration of the 
outline of the general record reversion systern which perfomis phase-encoding multiplex. The space 
optical modulator 301 with which this record reversion system generates the information light 302 
based on two-dimensional digital pattern information. The lens 303 which the information light 302 
fi-om this space optical modulator 301 is condensed, and is irradiated to the hologram record medium 
300, The phase space optical modulator 304 with which a phase generates the reference beam 305 
modulated spatially, and irradiates this reference beam 305 fi-om the direction which carries out an 
abbreviation rectangular cross with the information light 302 to the hologram record medium 300, It 
has the lens 307 which condenses the playback light 306 by which outgoing radiation is carried out 
from the CCD array 308 and the hologram record medium 300 for detecting the reproduced two- 
dimensional digital pattern information, and irradiates on the CCD array 308. 

[0132] In the record reversion system shown in drawing 51 , at the time of record, the information on 
the subject-copy image to record is digitized, the signal of 0 or 1 is fiirther arranged to two- 
dimensional, and two-dimensional digital pattern information (henceforth page data) is generated. 
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Here, multiplex record of the page data of #1 - #n shall be carried out at the same hologram record 
medium 300. Moreover, two-dimensional digital pattem information (henceforth phase data) #1 - #n 
for phase modulations which is different in each page data #l-#n of every is generated. First, at the 
time of record of page data #1, the information light 302 spatially modulated by the space optical 
modulator 301 is generated based on page data #1, and the hologram record medium 300 is 
irradiated through a lens 303. Based on phase data #1 , with the phase space optical modulator 304, to 
coincidence, a phase generates the reference beam 305 modulated spatially, and irradiates the 
hologram record medium 300 at it. Consequently, the interference fringe made by the superposition 
of the information light 302 and a reference beam 305 is recorded on the hologram record medium 
300. Similarly hereafter at the time of record of page data #2 - #n It is based on page data #2 - #n, 
respectively. With the space optical modulator 301 The information light 302 modulated spatially is 
generated, and based on phase data #2 - #n, with the phase space optical modulator 304, a phase 
generates the reference beam 305 modulated spatially, and irradiates these information light 302 and 
a reference beam 305 at the hologram record medium 300. Thus, multiplex record of two or more 
information is carried out in the same part in the hologram record medium 300. Thus, information 
calls a stack the hologram by which multiplex record was carried out. In the example shown in 
drawing 5 1 , the hologram record medixim 300 has two or more stacks (a stack 1 , a stack 2, — , Stack 
m, -). 

[0133] In order to reproduce the page data of arbitration from a stack, based on the same phase data 
as the time of recording the page data, a phase should just irradiate the reference beam 305 
modulated spatially at the stack. If it does so, the reference beam 305 will be altematively diffracted 
by the interference fringe corresponding to the phase data and page data, and the playback light 306 
will generate it by it. Incidence of this playback light 306 is carried out to the CCD array 308 
through a lens 307, and the two-dimensional pattem of playback Hght is detected by the CCD array 
308. And the information on a subject-copy image etc. is reproduced by decoding the two- 
dimensional pattem of the detected playback light contrary to the time of record. 
[0134] Drawing 52 shows signs that an interference fringe is formed to the hologram record medium 
300, by interference of the information light 302 and a reference beam 305. It is the information light 
3021 on drawing 52 and based on page data #1 in (a). Reference beam 3051 based on phase data #1 
By interference, it is an interference fringe 3091 . Signs that it is formed are shown. It is the 
information light 3022 based on [ similarly ] page data #2 in (b). Reference beam 3052 based on 
phase data #2 By interference, it is an interference fringe 3092. It is the information light 3023 based 
on [ signs that it is formed are shown and ] page data #3 in (c). Reference beam 3053 based on phase 
data #3 By interference, it is an interference fringe 3093. Signs that it is formed are shown. 
[0135] Next, at the time of a servo, at the time of record, it divides at the time of playback and an 
operation of the optical information record regenerative apparatus in the gestalt of this operation is 
explained in order. 

[0136] First, the operation at the time of a servo is explained with reference to drawing 53 and 
drawing 54 . Drawing 53 is the explanatory view showing the condition of the pickup 1 1 1 at the time 
of a servo. As for the space optical modulator 125, all pixels are made into a cut off state at the time 
of a servo. The phase space optical modulator 1 17 is set up so that all the light that passes each pixel 
may become the same phase. The output of the outgoing radiation light of light equipment 1 12 is set 
as the low-power output for playback. In addition, a controller 90 is considered as the above- 
mentioned setup, while the timing to which the outgoing radiation light of an objective lens 123 
passes through the address servo area 6 is predicted based on the basic clock reproduced from the 
regenerative signal RF and the outgoing radiation light of an objective lens 123 passes through the 
address servo area 6. 

[0137] By the collimator lens 113, light by which outgoing radiation was carried out from light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical 
element 1 1 5 for rotatory polarization in order, and they carry out incidence to a polarization beam 
splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space 
optical modulator 125. P polarization component of the light which carried out incidence to the 
polarization beam splitter 1 16 penetrates polarization beam splitter side 1 16a, passes the phase space 
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optical modulator 117, and it carries out incidence to a beam splitter 1 18. It is reflected by beam 
splitter side 1 1 8a, and a part of light which carried out incidence to the beam splitter 118 passes a 
polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 
121. Here, the Hght which passed rotatory-polarization plate 1 21 R of 2 division rotatory-polarization 
plate 121 turns into B polarization, and the Hght which passed rotatory-polarization plate 121L tums 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 
123, and the light which passed 2 division rotatory-polarization plate 121 is irradiated by the 
information record medium 1 so that it may converge on PURIGURUBU which is in a back side 
rather than the hologram layer in the optical information record medium 1 . It is reflected on 
PURIGURUBU, the pit formed on PURIGURUBU becomes irregular in that case, and this light 
returns to an objective lens 123 side. In addition, the starting mirror 122 is omitted in drawing 53 . 
[0138] Retum light from the information record medium 1 is made into the parallel flux of light with 
an objective lens 123, passes 2 division rotatory-polarization plate 121, and tums into S polarization. 
It is reflected by polarization beam splitter side 120a of a polarization beam splitter 120, and 
incidence of this retum light is carried out to a beam splitter 127, and after a part penetrates beam 
splitter side 127a and passes a convex lens 129 and a cylindrical lens 130 in order, it is detected by 
the quadrisection photodetector 131. And while focal error signal FE, the tracking error signal TE, 
and a regenerative signal RF are generated by the detector 85 and a focus servo and a tracking servo 
are performed based on these signals based on the output of this quadrisection photodetector 131, 
playback of a basic clock and distinction of the address are performed. 

[0139] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of 
this photodetector 1 19, and a part of light which carried out incidence to the beam splitter 1 18 is 
Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and APC 
is performed so that the quantity of light of the light irradiated by the optical information record 
medium 1 may become fixed. Specifically, it is Signal APCref. The drive circuit 148 drives a motor 
142 and adjusts the optical element 1 1 5 for rotatory polarization so that it may become equal to a 
predetermined value. Or at the time of a servo, the optical element 1 15 for rotatory polarization is set 
up, the output of light equipment 1 12 is adjusted to it, and it may be made to perform APC at it so 
that the light which passed the optical element 1 15 for rotatory polarization may serve as only P 
polarization component. When the light sensing portion of a photodetector 1 19 is divided into two or 
more fields and the phase space optical modulator 117 can also adjust the amount of transmitted 
Hghts, the amount of transmitted lights for every pixel in the phase space optical modulator 1 17 is 
adjusted, and you may make it adjust based on the output signal for every light sensing portion of a 
photodetector 1 19, so that the luminous-intensity distribution irradiated by the optical information 
record medium 1 may become homogeneity. 

[0140] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 
1 1 1 becomes being the same as that of the configuration of pickup of for [ to the usual optical disk / 
record and for playback ]. Therefore, the optical information record regenerative apparatus in the 
gestalt of this operation can also perform record and playback using the usual optical disk. 
[0141] Drawing 54 is the explanatory view showing the condition of light [ / near / in case the 
optical information record regenerative apparatus in the gestalt of this operation performs record and 
playback using the usual optical disk / the optical disk ]. In addition, in this drawing, the double- 
sided type optical disk 261 is mentioned as an example of the usual optical disk. In this optical disk 
261, PURIGURUBU 265 is formed in the field by the side of the reflective film 263 in the 
transparence substrate 262, an optical disk 261 irradiates, the pit formed on PURIGURUBU 265 
becomes irregular, and the light from an objective lens 123 side retums to an objective lens 123 side 
so that it may converge on PURIGURUBU 265. 

[0142] Next, the operation at the time of record is explained with reference to drawing 55 thru/or 
drawing 57 . The explanatory view showing the condition of the pickup 1 1 1 of drawing 55 at the 
time of record, dra wing 56 , and drawing 5 7 are the explanatory views showing the condition of the 
light near the optical information record medium 1 at the time of record, respectively. In addition, 
below, as shown in drawing 56 , taking the case of the case where an air gap type thing is used, it 
explains as an optical information record medium 1 . 

[0143] At the time of record, the space optical modulator 125 chooses a transparency condition 
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(henceforth ON), and a cut off state (henceforth OFF) for every pixel according to the information to 
record, modulates the passing light spatially and generates information light. The phase space optical 
modulator 117 generates the reference beam for record which modulates the phase of light spatially 
and by which the phase of light was modulated spatially to the passing light by giving phase contrast 
0 (rad) or pi (rad) alternatively on the basis of a predetermined phase for every pixel according to a 
predetermined modulation pattem. 

[0144] With the gestalt of this operation, as already explained, in case multiplex record of the 
information is carried out by phase-encoding multiplex, the core of an objective lens 123 is moved to 
a data area 7 using access within a visual field so that it may reciprocate within the section when the 
core of an objective lens 123 includes a part of data area 7 and address servo area 6 of the both sides. 
When the core of an objective lens 123 comes to the position in a data area 7, the output of light 
equipment 1 12 is altematively made into the high power for record. 

[0145] By the collimator lens 113, light by which outgoing radiation was carried out from light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical 
element 1 15 for rotatory polarization in order, and they carry out incidence to a polarization beam 
splitter 1 16. P polarization component of the light which carried out incidence to the polarization 
beam splitter 116 penetrates polarization beam splitter side 1 16a, passes the phase space optical 
modulator 117, and in that case, the phase of light is modulated spatially and it serves as a reference 
beam for record. Incidence of this reference beam for record is carried out to a beam splitter 1 18. It 
is reflected by beam splitter side 1 1 8a, and a part of reference beam for record which carried out 
incidence to the beam splitter 1 1 8 passes a polarization beam splitter 120, and it carries out incidence 
to 2 division rotatory-polarization plate 121. Here, the reference beam for record which passed 
rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 turns into B 
polarization, and the reference beam for record which passed rotatory-polarization plate 121L turns 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 
123, and the reference beam for record which passed 2 division rotatory-polarization plate 121 is 
irradiated by the optical information record medium 1 so that it may converge by the back side rather 
than the hologram layer 225 in the optical information record medium 1 . In addition, the starting 
mirror 122 is omitted in drawing 55 . 

[0146] On the other hand, it is reflected by polarization beam splitter side 1 16a, the space optical 
modulator 125 is passed, it becomes irregular spatially according to the information recorded in that 
case, and S polarization component of the light which carried out incidence to the polarization beam 
splitter 116 serves as information light. Incidence of this information light is carried out to a beam 
splitter 127. It is reflected by beam splitter side 127a, and is reflected by beam splitter side 120a of a 
polarization beam splitter 120, and incidence of a part of information light which carried out 
incidence to the beam splitter 127 is carried out to 2 division rotatory-polarization plate 121. Here, 
the information light which passed rotatory-polarization plate 121R of 2 division rotatory- 
polarization plate 121 tums into A polarization, and the information light which passed rotatory- 
polarization plate 121L tums into B polarization. It is reflected by the starting mirror 122 and 
condensed with an objective lens 123, and once converging and being spread in a near side, rather 
than the hologram layer 225 in the optical information record medium 1, the information light which 
passed 2 division rotatory-polarization plate 121 is irradiated by the optical information record 
medium 1 so that the hologram layer 225 may be passed. 

[0147] Consequently, as shown in drawing 56 , in the hologram layer 225, the interference region 
3 1 3 by the reference beam 311 for record and the information light 3 1 2 is formed. This interference 
region 313 makes a slack-like gestalt. In addition, as shown in drawing 55 , the convergence location 
of information light can be adjusted by adjusting the location 310 of a convex lens 126, and, thereby, 
the magnitude of an interference region 3 1 3 can be adjusted. 

[0148] As shown in drawing 57 , within the hologram layer 225 Reference beam 3 1 1 A for record of 
A polarization which passed rotatory -polarization plate 121 L of 2 division rotatory-polarization plate 
121, Reference beam 3 1 1 B for record of B polarization which information light 3 1 2 A of A 
polarization which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 
121 interfered, and passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 
121, Information light 312B of B polarization which passed rotatory-polarization plate 121L of 2 
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division rotatory-polarization plate 121 interferes, and these interference patterns are recorded in 
volume in the hologram layer 225. 

[0149] Moreover, multiplex record of two or more information can be carried out in the same part of 
the hologram layer 225 by [ which are recorded ] changing the modulation pattem of the phase of the 
reference beam for record for every information. 

[01 50] By the way, incidence is carried out to a photodetector 1 1 9, it is based on the output signal of 
this photodetector 1 19, and a part of reference beam for record which carried out incidence to the 
beam splitter 1 1 8 as shown in drawing 55 is Signal APCref by the APC circuit 146. It is generated. 
Moreover, incidence is carried out to a photodetector 128, it is based on the output signal of this 
photodetector 128, and a part of information light which carried out incidence to the beam splitter 
127 is Signal APCobj by the APC circuit 147. It is generated. And these signals APCref and APCobj 
It is based, and APC is performed so that the ratio of the reference beam for record irradiated by the 
optical information record medium 1 and information luminous intensity may serve as optimal value. 
Specifically, the drive circuits 148 are Signals APCref and APCobj. A motor 142 is driven and the 
optical element 1 15 for rotatory polarization is adjusted so that it may compare and these may serve 
as a desired ratio. When the light sensing portion of a photodetector 1 19 is divided into two or more 
fields and the phase space optical modulator 117 can also adjust the amoimt of transmitted lights, the 
amount of transmitted lights for every pixel in the phase space optical modulator 1 17 is adjusted, and 
you may make it adjust based on the output signal for every light sensing portion of a photodetector 
1 19, so that the intensity distribution of the reference beam for record irradiated by the optical 
information record medium 1 may become homogeneity. When similarly the light sensing portion of 
a photodetector 128 is divided into two or more fields and the space optical modulator 125 can also 
adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in the space 
optical modulator 125 is adjusted, and you may make it adjust based on the output signal for every 
light sensing portion of a photodetector 128, so that the information luminous-intensity distribution 
irradiated by the optical information record medium 1 may become homogeneity. 
[0151] Moreover, at the gestalt of this operation, they are Signals APCref and APCobj. Based on the 
sum, APC is performed so that the reinforcement of the sum total of the reference beam for record 
and information light may serve as optimal value. As an approach of controlling the reinforcement of 
the sum total of the reference beam for record, and information light, there is control of the time 
profile of control of the peak value of the output of light equipment 1 12, the outgoing radiation pulse 
width in the case of carrying out outgoing radiation of the light in pulse, and outgoing radiation 
luminous intensity etc. 

[01 52] Next, the operation at the time of fixing is explained with reference to drawing 58 and 
drawing 59 . The explanatory view and drawing 59 which show the condition of the pickup 1 1 1 of 
drawing 58 at the time of fixing are the explanatory view showing the condition of the light near the 
optical information record medium 1 at the time of fixing. As for the space optical modulator 125, all 
pixels are made into a cut off state at the time of fixing. The phase space optical modulator 1 17 is set 
up so that all the light that passes each pixel may become the same phase. From light equipment 112, 
outgoing radiation of the light is not carried out, but outgoing radiation of the ultraviolet radiation of 
S polarization for fixing is carried out fi-om the light equipment 135 for fixing. 
[0153] By the collimator lens 134, light by which outgoing radiation was carried out fi-om the light 
equipment 135 for fixing is made into the parallel flux of light, and carries out incidence to a 
polarization beam splitter 1 16, and it is reflected by polarization beam splitter side 1 16a, and it 
passes the phase space optical modulator 117, and it carries out incidence to a beam splitter 1 18. It is 
reflected by beam splitter side 1 18a, and a part of light which carried out incidence to the beam 
splitter 1 18 passes a polarization beam splitter 120, and it carries out incidence to 2 division rotatory- 
polarization plate 121. Here, the light which passed rotatory-polarization plate 121R of 2 division 
rotatory -polarization plate 121 turns into B polarization, and the light which passed rotatory- 
polarization plate 121L tums into A polarization. It is reflected by the starting mirror 122 and 
condensed with an objective lens 123, and the hght which passed 2 division rotatory-polarization 
plate 121 is irradiated by the information record medium 1 so that it may converge on 
PURIGURUBU which is in a back side rather than the hologram layer 225 in the optical information 
record medium 1 . And this light is fixed to the interference pattem currenfly formed in the 
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interference region 3 13 in the hologram layer 225. In addition, the starting mirror 122 is omitted in 
drawing 58 . 

[01 54] In addition, positioning (servo) of the light for fixing to the optical information record 
medium 1 can be performed hke positioning of the reference beam for record at the time of record, 
and information light. 

[0155] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of 
this photodetector 119, and a part of light for fixing which carried out incidence to the beam splitter 
1 18 is Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and 
APC is performed so that the quantity of light of the light for fixing irradiated by the optical 
information record medium 1 may become fixed. Specifically, it is Signal APCref. The output of the 
light equipment 135 for fixing is adjusted so that it may become equal to a predetermined value. 
When the light sensing portion of a photodetector 1 19 is divided into two or more fields and the 
phase space optical modulator 117 can also adjust the amount of transmitted lights, the amount of 
transmitted lights for every pixel in the phase space optical modulator 1 1 7 is adjusted, and you may 
make it adjust based on the output signal for every li^t sensing portion of a photodetector 1 19, so 
that the luminous-intensity distribution for fixing irradiated by the optical information record 
medium 1 may become homogeneity. 

[0156] Next, the operation at the time of playback is explained with reference to drawing 60 thru/or 
drawing 62 . The explanatory view showing the condition of the pickup 1 1 1 of drawing 60 at the 
time of playback, drawing 61 , and drawing 62 are the explanatory views showing the condition of 
the light near the optical infomiation record medium 1 at the time of playback, respectively. 
[0157] As for the space optical modulator 125, all pixels are made into a cut off state at the time of 
playback. The phase space optical modulator 117 generates the reference beam for playback which 
modulates the phase of light spatially and by which the phase of light was modulated spatially to the 
passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined 
phase for every pixel according to a predetermined modulation pattern. Here, let the modulation 
pattems of the phase of the reference beam for playback be the modulation pattern of the phase of 
the reference beam for record at the time of record of the information which it is going to reproduce, 
and a pattern synmietrical with a point to the core of the phase space optical modulator 1 17 in this 
example. 

[0158] By the collimator lens 113, light by which outgoing radiation was carried out fi-om light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical 
element 115 for rotatory polarization in order, and they carry out incidence to a polarization beam 
splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space 
optical modulator 125. P polarization component of the light which carried out incidence to the 
polarization beam splitter 1 16 penetrates polarization beam splitter side 1 16a, passes the phase space 
optical modulator 117, and in that case, the phase of light is modulated spatially and it serves as a 
reference beam for playback. Incidence of this reference beam for playback is carried out to a beam 
splitter 1 1 8. It is reflected by beam splitter side 1 1 8a, and a part of reference beam for playback 
which carried out incidence to the beam splitter 118 passes a polarization beam splitter 120, and it 
carries out incidence to 2 division rotatory-polarization plate 121. Here, the reference beam for 
playback which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 
turns into B polarization, and the reference beam for playback which passed rotatory-polarization 
plate 121L turns into A polarization. It is reflected by the starting mirror 122 and condensed with an 
objective lens 123, and the reference beam for playback which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that it may 
converge by the back side rather than the hologram layer 225 in the optical information record 
medium 1. In addition, the starting mirror 122 is omitted in drawing 60 . 

[0159] In addition, positioning (servo) of the reference beam for playback to the optical information 
record medium 1 can be performed like positioning of the reference beam for record at the time of 
record, and information light. 

[0160] As shown in drawing 62 , reference beam 315B for playback of B polarization which passed 
rotatory-polarization plate 12 IR of 2 division rotatory-polarization plate 121 passes the hologram 
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layer 225, and it reflects in the reflector in the convergence location by the side of the back of the 
hologram layer 225, and it passes the hologram layer 225 again. At this time, reference beam 31 5B 
for playback of Ushiro reflected in the reflector passes through the part where reference beam 311 A 
for record was irradiated in the interference region 313 at the time of record, and has become the 
light of the same modulation pattern as reference beam 31 1 A for record. Therefore, playback light 
3 16B corresponding to information light 3 12A at the time of record occurs from an interference 
region 313 by this reference beam 315B for playback. This playback light 316B advances to an 
objective lens 123 side. 

[0161] Similarly, reference beam 3 1 5 A for playback of A polarization which passed rotatory- 
polarization plate 121L of 2 division rotatory-polarization plate 121 passes the hologram layer 225, 
and it reflects in the reflector in the convergence location by the side of the back of the hologram 
layer 225, and it passes the hologram layer 225 again. At this time, reference beam 3 15A for 
playback of Ushiro reflected in the reflector passes through the part where reference beam 31 IB for 
record was irradiated in the interference region 313 at the time of record, and has become the light of 
the same modulation pattern as reference beam 31 IB for record. Therefore, playback light 316A 
corresponding to information light 3 12B at the time of record occurs from an interference region 313 
by this reference beam 315A for playback. This playback light 316A advances to an objective lens 
123 side. 

[0162] After playback light 3 16B of B polarization passes an objective lens 123, it passes rotatory- 
polarization plate 121R of 2 division rotatory-polarization plate 121, and becomes the light of P 
polarization. After playback light 31 6A of A polarization passes an objective lens 123, it passes 
rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, and becomes the light 
of P polarization. Incidence of the playback light which passed 2 division rotatory-polarization plate 
121 is carried out to a polarization beam splitter 120, and it penetrates polarization beam splitter side 
120a, and it carries out incidence to a beam splitter 1 18. A part of playback light which carried out 
incidence to the beam splitter 118 penetrates beam splitter side 1 18a, it passes the image formation 
lens 132, and it carries out incidence to the CCD array 133. In addition, as shown in drawing 60 , the 
image formation condition of the playback light to the CCD array 133 can be adjusted by adjusting 
the location of the image formation lens 132. 

[0163] On the CCD array 133, image formation of the pattem of ON by the space optical modulator 
125 at the time of record and OFF is carried out, and information is reproduced by detecting this 
pattem. In addition, when the modulation pattem of the reference beam for record is changed and 
multiplex record of two or more information is carried out at the hologram layer 225, only the 
information corresponding to the reference beam for record of the modulation pattem of the 
reference beam for playback and a modulation pattem symmetrical with a point is reproduced among 
two or more information. 

[0164] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of 
this photodetector 119, and a part of reference beam for playback which carried out incidence to the 
beam splitter 1 18 is Signal APCref by the APC circuit 146. It is generated. And this signal APCref It 
is based, and APC is performed so that the quantity of light of the reference beam for playback 
irradiated by the optical information record medium 1 may become fixed. Specifically, it is Signal 
APCref. The drive circuit 148 drives a motor 142 and adjusts the optical element 1 15 for rotatory 
polarization so that it may become equal to a predetermined value. Or at the time of playback, the 
optical element 1 15 for rotatory polarization is set up, the output of hght equipment 1 12 is adjusted 
to it, and it may be made to perform APC at it so that the light which passed the optical element 1 1 5 
for rotatory polarization may serve as only P polarization component. When the light sensing portion 
of a photodetector 1 19 is divided into two or more fields and the phase space optical modulator 117 
can also adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in 
the phase space optical modulator 1 17 is adjusted, and you may make it adjust based on the output 
signal for every light sensing portion of a photodetector 1 19, so that the intensity distribution of the 
reference beam for playback irradiated by the optical information record medium 1 may become 
homogeneity. 

[0165] In the gestalt of this operation, the CCD array 133 also uses what can detect the light of three 
colors of R, G, and B for the laser beam of three colors of R, G, and B, using the thing in which 
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outgoing radiation is possible as light equipment 112. Further moreover, as an optical information 
record medium 1 By using what has the three-layer hologram layer from which an optical property 
changes only with the light of each color of R, G, and B, respectively, by the same modulation 
pattern of the reference beam for record It becomes possible to record three kinds of information on 
the same part of the optical information record medium 1 , and it becomes possible to carry out 
multiplex record of more information, as the record medium which has the three-layer above 
hologram layers ~ for example, HRFmade from DuPont- there is 700X059-20 (trade name). 
[0166] As mentioned above, in performing multiplex record of the information by the light of three 
colors of R, G, and B, it records information by time sharing for every color of R, G, and B to the 
same part of the optical information record medium 1 . Although the modulation pattern of 
information light is changed for every color of R, G, and B in that case, the modulation pattem of the 
reference beam for record is not changed. When each pixel of the information light for every color 
supports the information on binary (i.e., when each pixel is expressed by ** or dark), here It 
becomes possible from performing multiplex record of the information by the light of three colors of 
R, G, and B to record the information on eight (= 23) value per each pixel by setting B to LSB (least 
significant bit), setting R as MSB (most significant bit). It is per [ n3 ] each pixel from performing 
multiplex record of the information by the light of three colors of R, G, and B, when the space 
optical modulator 125 can adjust the amount of transmitted lights more than a three-stage and each 
pixel of the information light for every color supports the information on n (n is three or more 
integers) gradation. It becomes possible to record the information on a value. 
[0167] Various approaches are possible for playback of the information at the time of performing 
multiplex record of the information by the light of three colors of R, G, and B as follows. That is, 
only the information recorded using the light of any 1 color of R, G, and B, then the light of the same 
color as the reference beam for playback in the reference beam for playback is reproduced. When the 
reference beam for playback is made into the light of two colors of the arbitration of R, G, and the B, 
only two kinds of information recorded using the Hght of the two same colors as the reference beam 
for playback is reproduced. Two kinds of this information is divided into the information for every 
color in the CCD array 133. Moreover, when the reference beam for playback is made into the li^t 
of three colors of R, G, and B, all of three kinds of information recorded using the light of three 
colors are reproduced. Three kinds of this information is divided into the information for every color 
in the CCD array 133. In addition, when the optical information record medixmi 1 has a layer for 
every color of R, G, and B, in the layer for every color, phase-encoding multiplex performs 
multiplex record, respectively. This does so the effectiveness that the reconstruction image of the 
pattem for every color of R, G, and B is acquired, for every modulation pattem of the phase of a 
reference beam. 

[0168] Next, with reference to drawing 63 and drawing 64 , the direct rendering (it is described as 
DRAW below Direct Rrad After Write;.) function which the optical information record regenerative 
apparatus in the gestalt of this operation has, and the light power control (it is described as WPC 
below Write Power Control!;.) ftinction at the time of multiplex record are explained. 
[0169] Introduction and a DRAW function are explained. A DRAW function is a fiinction which 
reproduces recorded information immediately after informational record. It becomes possible to 
collate recorded information immediately after informational record by this fimction (Verify). 
[0170] Hereafter, with reference to drawing 55 and drawing 57 , the principle of the DRAW function 
in the gestalt of this operation is explained. First, in the gestalt of this operation, in using a DRAW 
fiinction, let the modulation pattem of the reference beam for record be a pattem symmetrical with a 
point to the core of the phase space optical modulator 117. Reference beam 31 1 A for record of A 
polarization which passed rotatory-polarization plate 121L of 2 division rotatory-polarization plate 
121 within the hologram layer 225 at the time of record, Reference beam 3 1 IB for record of B 
polarization which information light 3 12A of A polarization which passed rotatory-polarization plate 
121R of 2 division rotatory-polarization plate 121 interfered, and passed rotatory-polarization plate 
121 R of 2 division rotatory-polarization plate 121, Information light 31 2B of B polarization which 
passed rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121 interferes, and 
these interference patterns are recorded in volume in the hologram layer 225. 

[0171] Thus, if an interference pattem begins to be recorded in the hologram layer 225, the playback 
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light of A polarization will occur from the part where the interference pattern was recorded by 
reference beam 3 1 IB for record by the light reflected in the reflector which has reference beam 
31 1 A for record of A polarization which passed rotatory-polarization plate 121 L of 2 division 
rotatory-polarization plate 121 in the convergence location by the side of the back of the hologram 
layer 225. After this playback Hght advances to an objective lens 123 side and passes an objective 
lens 123, it passes rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, and 
turns into light of P polarization. The playback light of B polarization occurs from the part where the 
interference pattem was recorded by reference beam 3 1 1 A for record by the light reflected in the 
reflector which similarly has reference beam 31 IB for record of B polarization which passed 
rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 in the convergence 
location by the side of the back of the hologram layer 225. After this playback light advances to an 
objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121R of 
2 division rotatory-polarization plate 121, and turns into light of P polarization. Incidence of the 
playback light which passed 2 division rotatory-polarization plate 121 is carried out to a polarization 
beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence 
to a beam splitter 1 1 8. A part of playback light which carried out incidence to the beam splitter 118 
penetrates beam splitter side 1 18a, and it passes the image formation lens 132, and incidence of it is 
carried out to the CCD array 133, and it is detected. Thus, the recorded information is reproducible 
immediately after informational record. 

[0172] In drawing 63 , a sign 321 shows an example of the relation between the elapsed time after 
the recording start of the information in one place of the optical information record medium 1, and 
the output level of the CCD array 133. Thus, after an informational recording start, according to the 
degree of record of the interference pattem in the optical information record medium 1 , the output 
level of the CCD array 133 becomes large gradually, reaches maximum in a certain time of day, and 
becomes small gradually after that. It can be said that the diffraction efficiency by the recorded 
interference pattem (henceforth a record pattem) is large, so that the output level of the CCD array 
133 is large. Therefore, the record pattem of desired diffraction efficiency can be formed by stopping 
record, when the output level of the CCD array 133 turns into an output level corresponding to 
desired diffraction efficiency at the time of record. 

[01 73] With the gestalt of this operation, in order to form the record pattem of desired diffraction 
efficiency preferably using a DRAW fimction as mentioned above, a test area is suitably prepared in 
the optical information record medium 1 . With a test area, it is the field which can record 
information by holography like a data area 7. And a controller 90 performs the following actuation 
preferably at tfie time of informational record. That is, a controller 90 performs beforehand actuation 
which records the predetermined data for a test in a test area, and detects the profile of the output 
level of the CCD array 133 as shown in drawing 63 . At this time, preferably, the ratio of the output 
of light equipment 112 and the quantity of light of the reference beam for record and information 
light is changed, and it is [ two or more / in a test area ]. As record of the data for a test and detection 
actuation of the profile of the output level of the CCD array 133 are performed, for example, signs 
321-323 showed drawing 63 Two or more profiles are detected and it is made to perform record 
actuation of actual information on the conditions corresponding to the profile which chose and chose 
the optimal profile out of it. 

[0174] Moreover, a controller 90 finds the output level corresponding to desired diffraction 
efficiency, or the time amount from the recording start from which the output level is obtained based 
on the detected profile or the selected profile. In the case of actual informational record, a controller 
90 supervises the output level of the CCD array 133, and if the output level reaches the output level 
corresponding to the diffraction efficiency of the request for which it asked beforehand, it will stop 
record. Or in the case of actual informational record, if a controller 90 reaches time amount from the 
recording start from which the output level corresponding to the diffraction efficiency of the request 
for which the elapsed time after initiation of record asked beforehand is obtained, it will stop record. 
Such actuation enables it to form the record pattem of desired diffraction efficiency to the optical 
information record medium 1 . 

[0175] Moreover, with the gestalt of this operation, recorded information can be collated as 
mentioned above using a DRAW fimction. circuitry required in order that drawing 64 may perform 
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this collating in the optical information record regenerative apparatus in the gestalt of this operation 
was shown — it is. As shown in this drawing, an optical information record regenerative apparatus 
The information to record is given from a controller 90 and it is a space optical modulator ( drawing 
64 describes SLM.) about this information. The encoder 331 encoded so that it may become data of 
the modulation pattern of 125, The decoder 322 which decrypts the output data of the CCD array 133 
so that it may become data of the gestalt to which it is given by the encoder 331 from a controller 90, 
The data given to an encoder 331 from a controller 90 are compared with the data obtained by the 
decoder 322, and it has the comparator 333 which sends the information on a comparison result to a 
controller 90. A comparator 333 sends whenever [ two data's which make information's on 
comparison result, for example, are compared coincidence ], or, the information on an error rate 
(error rate) to a controller 90. When the information on the comparison result sent from a comparator 
333 is within the limits which can restore the error of data, a controller 90 continues record 
actuation, and when [ that the information on a comparison result can restore the error of data ] out 
of range, it stops record actuation. 

[0176] Thus, according to the optical information record regenerative apparatus in the gestalt of this 
operation, since it has the DRAW function, even if there is disturbance of the sensibility unevenness 
of the optical information record medium 1 , change of extemal environmental temperature, and the 
output of light equipment 1 12, such as fluctuation, record actuation can be performed in the state of 
the optimal record. 

[0177] Moreover, since it has the function which collates informational record and information 
recorded on coincidence according to the gestalt of this operation, a high speed is recordable, 
maintaining high dependability. Especially this function is useful when recording information on a 
high transfer rate. Since the check of the information recorded during record actuation by the 
function of collating in the gestalt of this operation in the operation with same with performing 
overwrite reproducing information in the condition that informational fixing is not performed 
although it was not desirable since the quality of nothing and the recorded information was made to 
deteriorate is completed, a problem produces. 

[0178] Next, the WPC function at the time of multiplex record is explained. When changing the 
modulation pattern of the reference beam for record and carrying out multiplex record of two or 
more information in the same part of the optical information record medium 1 , the diffraction 
efficiency of the record pattem with which record was performed previously falls gradually by 
record performed after that, each record pattem for every information by which multiplex record is 
carried out with the WPC function in the gestalt of this operation at the time of multiplex record — 
abbreviation — as the same diffraction efficiency is acquired, it is the function which controls the 
reference beam for record and information light at the time of record. 

[0179] Here, the diffraction efficiency of a record pattem carries out record of how many times of 
sum totals to the same part of the modulation pattem of the irradiation time of the reference beam for 
record and information luminous intensity, the reference beam for record, and information light, the 
reference beam for record, and an information luminous-intensity ratio and the reference beam for 
record, and the optical information record medium 1, and depends for it on the parameter of the what 
time record of them etc. Therefore, what is necessary is just to control at least one of two or more of 
these parameters by the WPC function. What is necessary is just to control the reference beam for 
record and information luminous intensity, and irradiation time, in order to control simply. In 
controlling the reference beam for record, and information luminous intensity, the record performed 
behind makes reinforcement small. In controlling the irradiation time of the reference beam for 
record, and information light, the record performed behind shortens irradiation time. 
[0180] It is based on the profile of the output level of the CCD array 133 as shown in drawing 63 for 
which it asked beforehand, and the reference beam for record and information light at the time of 
record of eye 1 - m (m is two or more integers) time are controlled by the WPC function in the 
gestalt of this operation. The example of the irradiation time in the case of controlling the irradiation 
time of the reference beam for record and information light is shown in drawing 63 . That is, in the 
example shown in drawing 63 , five records shall be carried out to the same part of the optical 
information record medium 1, and it is Tl, T2, T3, T four, and T5. The irradiation time of the 
reference beam for record at the time of the 5th record and information light is expressed at the time 
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of the 4th record at the time of the 3rd record at the time of the 2nd record at the time of the 1st 
record, respectively. 

[0181] Thiis, according to the gestalt of this operation, abbreviation etc. can spread and carry out 
diffraction efficiency of each record pattern for every information by which multiplex record is 
carried out. 

[01 82] By the way, according to the optical information record regenerative apparatus in the gestalt 
of this operation, it becomes possible to record a lot of information on the optical information record 
medium 1 at high density. This means that the amount of the information lost by it also becomes 
large, if a defect etc. arises in the optical information record medium 1 and it becomes impossible to 
reproduce a part of information after informational record. With the gestalt of this operation, since 
lack of such information is prevented and dependability is raised, information adapting a RAID 
(Redundant Arrays of Inexpensive Disks) technique can be recorded so that it may explain below. 
[0183] A RAID technique is a technique which raises the dependability of record by using two or 
more hard disk drive units, and recording data as having redundancy. RAID is classified into five 
fi-om RAID-1 to RAID-5. The following explanation explains taking the case of typical RAID-1, 
RAID-3, and RAID-5. RAID-1 is a method which writes in the same contents as two hard disk drive 
units, and it is also called mirroring. RAID-3 are a method which generates parity data and is written 
in other one hard disk drive xmit while they divide input data into fixed die length and record it on 
two or more hard disk drive units. RAID-5 are a method which distributes a parity block to all hard 
disk drive units while recording them on other hard disk drive units by considering the parity data to 
the data block which corresponds mutually [ each hard disk drive unit ] while enlarging the unit 
(block) of division of data and recording on one hard disk drive unit by making one division data 
into a data block as a parity block. 

[0184] The informational record approach (henceforth the distributed record approach) of having 
applied the RAID technique in the gestalt of this operation transposes the hard disk drive unit under 
explanation of above-mentioned RAID to the interference region 313 in the optical information 
record medium 1 , and records information. 

[0185] Drawing 65 is the explanatory view showing an example of the distributed record approach in 
the gestalt of this operation. In this example, the information which should be recorded on the optical 
information record medium 1 is recording on a series of data DAT Al, DATA2, and DAT A3 and 
two or more interference regions 313a-313e which shall be - and can set the same data DAT Al, 
DATA2, and DATA3 and - to the optical information record medium 1 . In addition, in each 
interference regions 3 1 3a-3 1 3e, multiplex record of two or more data is carried out by phase- 
encoding multiplex, respectively. This record approach corresponds to RAID-1. According to this 
record approach, even if playback of data becomes impossible in either of two or more interference 
regions 313a-313e, data are reproducible from other interference regions. 
[0186] Drawing 66 is the explanatory view showing other examples of the distributed record 
approach in the gestalt of this operation. In this example, while the information which should be 
recorded on the optical information record medium 1 shall be a series of data DAT Al, DATA2, 
DATA3, — , DATA 12, divides this data and records on two or more interference regions 313a-313d, 
the parity data to the data recorded on two or more interference regions 3 1 3a-3 1 3d are generated, 
and this parity data is recorded on interference region 31 3e. When it explains more concretely, by 
this record approach Data DAT A1-DATA4 is recorded on interference regions 313a-313d, 
respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are recorded on interference 
region 31 3e. Data DAT A5 - DATA8 are recorded on interference regions 313a-313d, respectively. 
The parity data PARITY to data DAT A5 - DATA8 (5-8) are recorded on interference region 313e. 
Data DAT A9 - DATA 12 are recorded on interference regions 313a-313d, respectively, and the 
parity data PARITY to data DAT A9 - DATA 12 (9-12) are recorded on interference region 31 3e. In 
addition, in each interference regions 313a-313e, multiplex record of two or more data is carried out 
by phase-encoding multiplex, respectively. This record approach corresponds to RAID-3. According 
to this record approach, even if playback of data becomes impossible in two or more interference 
regions [ 313a-313d ] either, data can be restored using the parity data currently recorded on 
interference region 313e. 

[0187] Drawing 67 is the explanatory view showing the example of further others of the distributed 
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record approach in the gestalt of this operation. In this example, the information which should be 
recorded on the optical information record medium 1 shall be a series of data DAT Al, DATA2, 
DATA3, — , DATA 12, and divides this data. While recording on four interference regions among two 
or more interference regions 3 1 3a-3 1 3e, the parity data to the data recorded are generated and this 
parity data is recorded on the remaining interference regions of two or more interference regions 
313a-313e. Moreover, by this approach, a sequential change of the interference region which records 
parity data is made. When it explains more concretely, by this record approach Data DAT Al- 
DATA4 is recorded on interference regions 313a-313d, respectively. The parity data PARITY to 
data DAT A1-DATA4 (1-4) are recorded on interference region 313e. Data DAT A5 - DATA8 are 
recorded on interference regions 313a-313c and 313e, respectively. The parity data PARITY to data 
DAT A5 - DATA8 (5-8) are recorded on 313d of interference regions. Data DAT A9 - DATA 12 are 
recorded on interference regions 313a, 313b, 313d, and 313e, respectively, and the parity data 
PARITY to data DAT A9 - DATA12 (9-12) are recorded on interference region 313c, In addition, in 
each interference regions 313a-313e, multiplex record of two or more data is carried out by phase- 
encoding multiplex, respectively. This record approach corresponds to RAID-5. According to this 
record approach, even if playback of data becomes impossible in either of two or more interference 
regions which recorded data, data can be restored using parity data. 

[0188] For example, the distributed record approach as shown in drawing 65 thru/or drawing 67 is 
performed under control of a controller 90. 

[01 89] Drawing 68 shows an example of arrangement of two or more interference regions used by 
the above-mentioned distributed record approach. In this example, the interference region used by 
the distributed record approach is made into two or more interference regions 313 adjoined in one 
truck. In this case, as for two or more interference regions 313 used by the distributed record 
approach, it is desirable to consider as the interference region within the limits in which access 
within a visual field is possible. That is because a high speed can be accessed to each interference 
region 313. 

[0190] Drawin g 69 shows other examples of arrangement of two or more interference regions used 
by the above-mentioned distributed record approach. In this example, two or more interference 
regions used by the distributed record approach are made into two or more interference regions 313 
which adjoin in radial [331] and the direction 332 of a truck of the optical information record 
medium 1 two-dimensional. In this case, as for two or more interference regions 313 which adjoin in 
the direction 332 of a truck among two or more interference regions used by the distributed record 
approach, it is desirable to consider as the interference region within the limits in which access 
within a visual field is possible. That is because a high speed can be accessed to each interference 
region 313 which adjoins in the direction 332 of a truck. 

[0191] In addition, two or more interference regions 313 located at intervals are distributed without 
recording on two or more adjoining interference regions 313, and you may make it record a series of 
data by the distributed record approach in the gestalt of this operation. 

[0192] Although the distributed record approach in the case of carrying out multiplex record of two 
or more data by phase-encoding multiplex has been explained to one interference region 313 so far, 
when carrying out multiplex record of two or more data, the distributed record approach can be 
realized by other approaches. As the example, the distributed record approach in the case of carrying 
out multiplex record of two or more data using the approach of shift multiplexing (shift 
multiplexing) is explained with reference to drawing 70 . Shift multiplexing is the approach of 
forming two or more interference regions 3 1 3 to the optical information record medium 1 , so that it 
may shift horizontal little by little mutually and a part may lap, and carrying out multiplex record of 
two or more information, as shown in drawing 70 . In addition, although drawing 70 showed the 
example by which two or more interference regions 313 used by the distributed record approach are 
arranged two-dimensional, two or more interference regions 313 used by the distributed record 
approach may be arranged so that it may adjoin in the same truck. Moreover, in drawing 70 , the 
arrow head shown with the sign 334 expresses the sequence of record. By the distributed record 
approach using multiplexing, data and parity data which were divided from a series of data are 
distributed and recorded on two or more interference regions 313. 

[0193] Moreover, when using together phase-encoding multiplex and shift multiplexing and carrying 
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out multiplex record of two or more data, the distributed record approach can be realized. Drawin g 
71 shows the example formed so that the interference region 313 which carries out multiplex record 
of the information by phase-encoding multiplex might be formed without lapping mutually, and the 
interference region 313 which adjoins about radial [ of the information record medixmi 1 / 331 ] 
using shift multiplexing might shift horizontal little by little mutually and a part might lap about the 
direction 332 of a truck of the information record medium 1. Each interference region 313 in this 
example is treated like the interference regions 3 1 3a-3 1 3e in drawing 65 thru/or drawing 67 , 
respectively. 

[0194] Next, with reference to drawing 72 and drawing 73 , the JUKU equipment which used the 
optical information record regenerative apparatus in the gestalt of this operation as an application of 
the optical information record regenerative apparatus in the gestalt of this operation is explained. In 
addition, JUKU equipment is a mass information record regenerative apparatus which has the 
autochanger style which exchanges record media. 

[0195] The perspective view in which drawing 72 shows the appearance of JUKU equipment, and 
drawing 73 are tiie block diagrams showing the circuitry of JUKU equipment. The front panel block 
401 with which this JUKU equipment was formed in the whole surface side of JUKU equipment. 
The robotics block 402 which constitutes the interior of JUKU equipment, and the rear panel block 
403 formed in the rear-face side of JUKU equipment, The 1st disk array 404 to which it is prepared 
in the interior of JUKU equipment, and comes to connect two or more optical information record 
regenerative apparatus. It has the 2nd disk array 405 to which it comes to connect two or more same 
optical information record regenerative apparatus, and the electric power supply block 406 which 
supplies predetermined power to each part of JUKU equipment. 

[0196] The front panel block 401 is equipped with the front door 407 opened and closed in case each 

disk array 404,405 is exchanged, and the front panel 408. 

[01 97] The keypad 409 which has various actuation keys in the front panel 408, For example, the 
display 410 for displaying a mode of operation etc. and the ftmctional switch 41 1 for specifying 
closing motion of a front door 407, While transmitting to the mail slot 412 which are insertion of the 
optical information record medium 1 and an exhaust port, and the mail box which does not illustrate 
the optical information record medium 1 inserted through the mail slot 412 The motor 413 for a 
transfer which transmits the optical information record medium 1 to discharge to a mail slot 412 
from a mail box, and the full sensor 414 which detects that the optical information record medium 1 
inserted into JUKU equipment reached convention number of sheets are formed. 
[0198] The door sensor 415 which detects the switching condition of a front door 407, the door-lock 
solenoid 416 for carrying out closing motion control of the front door 407, and the interlock switch 
417 which carries out closing motion control of the front door 407 according to actuation of the 
fimctional switch 411 are formed in the front door 407. 

[0199] The robotics block 402 is estabHshed so that a laminating may be carried out to the top-face 
section of the lower magazine 421 which can contain the optical information record medium 1 often 
sheets, and this lower magazine 421 to that interior, and it has the up magazine 422 which can 
contain the optical information record medium 1 of ten sheets, and the controller block 423 which 
performs control of the whole JUKU equipment in that interior. 

[0200] Moreover, the motor 424 for grip actuation for the robotics block 402 to control the grip 
actuation of the manipulator which is not illustrated for which the optical information record medium 
1 inserted into JUKU equipment is moved to a predetermined part, The motor controller 425 for grip 
actuation which controls the rotational frequency and hand of cut of the motor 424 for grip actuation 
according to control of the controller block 423, The engine speed and hand of cut of the motor 424 
for grip actuation are detected, and it has the encoder 426 for grip actuation which supplies this 
detection data to the controller block 23. Moreover, the robotics block 402 detects the rotational- 
motion operation motor 427 for carrying out the roll control of the manipulator to the direction of a 
clockwise rotation, the direction of a counterclockwise rotation, or a longitudinal direction, the 
rotational-motion operation motor controller 428 which controls the rotational frequency and the 
hand of cut of the rotational-motion operation motor 427 according to control of the controller block 
423, and the rotational frequency and the hand of cut of the rotational -motion operation motor 427, 
and has the rotational-motion operation encoder 429 which supplies this detection data to the 
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controller block 423. Moreover, robotics block 402 detects the vertical-movement operation motor 
430 for carrying out migration control of the manipulator in the vertical direction, the vertical- 
movement operation motor controller 431 which controls the rotational frequency and the hand of 
cut of the vertical-movement operation motor 430 according to control of the controller block 423, 
and the rotational frequency and the hand of cut of a vertical-movement operation motor 430, and 
has the vertical-movement operation encoder 432 which supplies to the controller block 423 in this 
detection data. 

[0201] Moreover, the robotics block 402 has the motor controller 433 for a transfer which controls 
the rotational frequency and hand of cut of the motor 41 3 for a transfer for performing insertion 
discharge actuation of the optical information record medixun 1 through a mail slot 412, and the clear 
pass sensor 434 and the clear pass emitter 420. 

[0202] The rear panel block 403 has the connector terminal 435 for RS232C which is an input/output 
terminal for serial transmissions, the connector terminal 436 for UPS (Uninterruptible Power 
System), the 1st connector terminal 437 for SCSI (Small Computer System Interface) which is an 
input/output terminal for parallel transmission, the 2nd connector terminal 438 for SCSI which is the 
same input/output terminal for parallel transmission, and AC (alternating current) power-source 
connector terminal 439 connected to a source power supply. 

[0203] The connector terminal 435 for RS232C and the connector terminal 436 for UPS are 
coimected to the controller block 423, respectively. The controller block 423 changes the parallel 
data from each disk array 404,405 into serial data, and supplies them to the connector terminal 435 
for RS232C while it changes into parallel data the serial data supplied through the connector 
terminal 435 for RS232C and supplies it to each disk array 404,405. 

[0204] Moreover, each connector terminal 437,438 for SCSI is connected to the controller block 423 
and each disk array 404,405. Each disk array 404,405 delivers immediate data through each 
connector terminal 437,438 for SCSI, and the controller block 423 changes the parallel data from 
each disk array 404,405 into serial data, and it supplies it to the connector terminal 435 for RS232C. 
[0205] Moreover, the AC power connector terminal 439 is connected to the electric power supply 
block 406. The electric power supply block 406 forms each power of +5V, +12V, -I-24V, and -24V 
based on the source power supply incorporated through this AC power connector terminal 439, and 
supplies it to other the block of each. 

[0206] The manipulator which is not illustrated is equipped with the mechanical component the 
upper and lower sides, right and left, order, and for carrying out a roll control for the carriage which 
has the gripper which operates having held at a time one optical information record medium 1 
transmitted to the mail box through the mail slot 412 etc., the carriage attaching part holding this 
carriage, and carriage. The shape of an abbreviation rectangle is formed in that bottom surface part, 
it applies to the top-face section of JUKU equipment from the four comers of the shape of this 
rectangle, and four stanchions set up so that it might become perpendicular to a bottom surface part 
are prepared in the interior of JUKU equipment, a carriage attaching part - carriage — rotation 
before and after right and left — free — holding — the both ends — four stanchions — meeting 

— a carriage attaching part — the upper and lower sides — it has the stanchion grasping section which 
grasps a stanchion so that it may be movable. 

[0207] A carriage mechanical component generates the driving force for having held the optical 
information record medium 1 by the gripper while it generates the driving force for carrying out 
migration control of such a manipulator up and down along with a stanchion and generates the 
driving force right and left, order, and for carrying out a roll control for carriage. 
[0208] As shown in drawing 72 , the cantilevered suspension of the closing motion of an end is made 
free on the hinge 450, and a front door 407 pulls out the lower magazine 421 , the up magazine 422, 
and the 1st and 2nd disk array 404,405, respectively, or can equip now with them by opening and 
closing this front door 407. Each magazine 421,422 has the box configuration contained in the form 
which carried out the laminating of the optical information record medium 1 of ten sheets contained 
by the cartridge, respectively in parallel to the bottom surface part of JUKU equipment, and the 
optical information record medium 1 is inserted from the tooth-back side (field side which carries 
out phase opposite at the transverse-plane side in which the front door 407 is formed when JUKU 
equipment is equipped with each magazine 421,422) of each magazine 421,422. Wearing of this 
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optical information record medium 1 can be performed by once, when a user equips JUKU 
equipment with each magazine 421,422 which took out each magazine 421,422, contained manually 
and contained the optical information record medium 1 . Moreover, a manipulator equips each 
magazine 421,422 with the optical information record medium 1 with which the inserted optical 
information record medium 1 was transmitted to the mail box, and was transmitted to this mail box 
by inserting the optical information record medixim 1 through a mail slot 412. Thereby, each 
magazine 421,422 can be automatically equipped with the optical information record medium 1. 
[0209] the 1st and 2nd disk arrays 404,405 - respectively - a RAID controller and the 1- it has the 
drive array which the 5th optical information record regenerative apparatus was connected, and was 
constituted. 

[0210] Each optical information record regenerative apparatus has the disk insertion exhaust port, 
respectively, and the optical information record medium 1 is discharged by each optical information 
record regenerative apparatus from insertion or each optical information record regenerative 
apparatus through this disk insertion exhaust port. Moreover, it connects with the controller block 
423 and a RAID controller controls each optical information record regenerative apparatus by 
control of the controller block 423 according to the recording method of RAIDl , RAID3, or RAIDS. 
In addition, each recording method of RAIDl, RAID3, and RAIDS is chosen by the key stroke of the 
keypad 409 prepared in the front panel 408. 

[021 1] With this JUKU equipment, data are recorded by the recording method of RAIDl, RAID3, or 
RAIDS using a disk array 404,405. Thus, in order to record data, it is necessary to equip JUKU 
equipment with the optical information record medium 1 beforehand. There are the following two 
kinds in the wearing approach of the optical information record medium 1 for JUKU equipment. 
[0212] The 1st wearing approach is an approach of opening a front door 407, taking out the lower 
magazine 421 and the up magazine 422, and equipping with the optical information record medium 1 
manually to these magazines 42 1 ,422, as shown in drawing 72 . 

[0213] The 2nd wearing approach is an approach of equipping at a time with one optical information 
record medium 1 through the mail slot 412 shown in drawing 73 . If a mail slot 412 is equipped with 
the optical information record medium 1, the controller block 423 will detect this, and will carry out 
drive control of the motor 413 for a transfer, and the optical information record medium 1 will be 
transmitted to a mail box. If the optical information record medium 1 is transmitted to a mail box, 
drive control is carried out in the vertical -movement operation motor 430, drive control will be 
carried out in the motor 424 for grip actuation, and the controller block 423 will carry out migration 
control to the disk stowage it is vacant in the magazine 421,422 in the optical information record 
medium 1 held by the gripper prepared at the manipulator, while carrying out migration control in 
the direction in which the manipulator is formed in the mail box. And drive control of the motor 424 
for grip actuation is carried out, and the optical information record medium 1 held by the gripper is 
released in a disk stowage. The controller block 423 controls each part to repeat such a series of 
wearing actuation, and to perform it, whenever the optical information record medium 1 is inserted 
through a mail slot 412. 

[0214] Thus, if each magazine 421,422 is equipped with the optical information record medium 1, 
the controller block 423 will control a manipulator by the 1st wearing approach or the 2nd wearing 
approach, and will transmit the optical information record medium 1 contained by the lower 
magazine 421 or the up magazine 422 to the 1st disk array 404 or 2nd disk array 405 by it. Wearing 
of the optical information record medium 1 of five sheets of each disk array 404,405 is attained 
respectively, the 1st disk array 404 will be equipped with five in the optical information record 
medium 1 of a total of 20 sheets contained by each magazine 421,422 with the manipulator, and the 
2nd disk array 405 will be equipped with other five sheets. 

[0215] When recording data, by operating a keypad 409, a user chooses a desired recording method 
out of the recording method of RAIDl, RAID3, or RAIDS, operates a keypad 409, and specifies the 
recording start of data. In a disk array 404,405, they are the connector terminal 435 for RS232C, or 
**, The data which should be recorded are supplied through the 1 and 2nd connector terminal 
437,438 for SCSI. If the recording start of data is specified, the controller block 423 will control each 
disk array 404,405 through the RAID controller formed in each disk array 404,405 according to the 
selected recording method so that record of data is performed. 
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[0216] With this JUKU equipment, the hard disk drive unit in RAID using the conventional hard 
disk drive unit is transposed to the optical information record regenerative apparatus in which five 
sets are prepared at a time by each disk array 404,405, and data are recorded according to the 
recording method chosen fi*om the recording methods of RAID 1, RAIDS, or RAIDS. In addition, in 
this JUKU equipment, the interface of data is not limited to what the **** explained and was 
mentioned. 

[0217] By the way, in the optical information record regenerative apparatus in the gestalt of this 
operation, a copy protection and a security protection are easily realizable like the gestalt of the 1st 
operation/moreover, the optical information record medium 1 which recorded the information (for 
example, various kinds of software) on varieties that the modulation pattems of a reference beam 
differed — a user ~ providing — the information on the modulation pattern of a user's reference beam 
which responds for asking and makes information on various kinds refireshable — a hook — it 
becomes realizable [ the data communications service of providing according to an individual for 
pay as information ]. 

[0218] moreover, the hook for taking out predetermined information from the optical information 
record medium 1 — you may make it create the modulation pattem of the phase of a reference beam 
used as information based on the information on the proper of the individual who becomes a user As 
information on an individual proper, there is a pattem of a personal identification number, a 
fingerprint, a voiceprint, and the iris etc. 

[0219] drawing 74 showed an example of the configuration of the important section at the time of 
creating the modulation pattem of the phase of a reference beam based on the information on an 
individual proper as mentioned above in the optical information record regenerative apparatus in the 
gestalt of this operation ~ it is. The individual humanity news input section 501 into which an optical 
information record regenerative apparatus inputs the information on the proper of individuals, such 
as a fingerprint, in this example. Based on the information inputted from this individual humanity 
news input section 501 , create the modulation pattem of the phase of a reference beam and the phase 
space modulator 1 1 7 is received if needed at the time of informational record or playback. The phase 
modulation pattem encoder 502 which gives the information on the created modulation pattem and 
drives the phase space modulator 117, While publishing the card 504 which recorded the information 
on the modulation pattem created by this phase modulation pattem encoder 502 When equipped with 
this card 504, it has card issue / input section 503 which sends the information on the modulation 
pattem currently recorded on that card 504 to the phase modulation pattem encoder 502. 
[0220] In the example shown in drawing 74 , in case a user records information on the optical 
information record medium 1 using the optical information record regenerative apparatus in the 
gestalt of this operation, the individual humanity news input section 501 is received. When the 
information on the proper of individuals, such as a fingerprint, is inputted, the phase modulation 
pattem encoder 502 Based on the information inputted from the individual humanity news input 
section 501, the modulation pattem of the phase of a reference beam is created, to the phase space 
modulator 1 1 7, the information on the created modulation pattem is given at the time of 
informational record, and the phase space modulator 1 17 is driven at it. It is matched with the 
modulation pattem of the phase of the reference beam created by this based on the information on 
the proper of the individual who is a user, and information is recorded on the optical information 
record medium 1. Moreover, delivery and card issue / input section 503 publish the card 504 which 
recorded the information on a modulation pattem that the information on the modulation pattem 
which created the phase modulation pattem encoder 502 had been sent by card issue / input section 
503. 

[0221] In order to reproduce the information recorded as mentioned above from the optical 
information record medium 1 , like the time of record, a user inputs the information on an individual 
proper to the individual humanity news input section 501, or equips card issue / input section 503 
with a card 504. 

[0222] When the information on an individual proper is inputted to the individual humanity news 
input section 501, based on the information inputted from the individual humanity news input 
section 501, the phase modulation pattem encoder 502 creates the modulation pattem of the phase of 
a reference beam, to the phase space modulator 117, gives the information on the created modulation 
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pattern at the time of informational playback, and drives the phase space modulator 1 17 at it. If the 
modulation pattern of the phase of the light at the time of record and the modulation pattern of the 
phase of the reference beam at the time of playback are in agreement at this time, the information on 
desired will be reproduced. In addition, even if it inputs the information on the same individual's 
proper to the individual humanity news input section 501, in order to prevent that a modulation 
pattern which is different in the time of record and playback is created in the phase modulation 
pattem encoder 502, even if the information inputted from the individual humanity news input 
section 501 is different to some extent, in the phase modulation pattem encoder 502, the same 
modulation pattem may be made to be created. 

[0223] On the other hand, when card issue / input section 503 is equipped with a card 504, delivery 
and the phase modulation pattem encoder 502 give the information on a modulation pattem that the 
information on the modulation pattem currently recorded on the card 504 has been sent to the phase 
modulation pattem encoder 502 to the phase space modulator 1 17, and card issue / input section 503 
drives the phase space modulator 117. Thereby, the information on desired is reproduced. 
[0224] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1st operation. 

[0225] In addition, although this invention is not limited to the gestalt of each above-mentioned 
implementation, for example, address information etc. was beforehand recorded on the address servo 
area 6 in the optical information record medium 1 by the embossing pit with the gestalt of each 
above-mentioned implementation It sets in the address servo area 6, without preparing an embossing 
pit beforehand. The laser beam of high power is irradiated alternatively at the part near the protective 
layer 4 of the hologram layer 3, and it may be made to format by changing the refractive index of the 
part altematively by recording address information etc. 

[0226] Moreover, as a component which detects the information recorded on the hologram layer 3, 
not a CCD array but an MOS mold solid state image sensor and a digital disposal circuit may use the 
smart photosensor (for example, refer to reference "O plus E, September, 1996, and No.202 and the 
93-99th page".) accumulated on 1 chip. This smart photosensor has a large transfer rate, and since it 
has a high-speed calculation fimction, it becomes possible [ high-speed playback being attained, for 
example, reproducing at the transfer rate of G bit-per-second order ] by using this smart photosensor. 

[0227] moreover, when a smart photosensor is used as a component which detects the information 
especially recorded on the hologram layer 3 Instead of recording address information etc. on the 
address servo area 6 in the optical information record medium 1 by the embossing pit The address 
information of a predetermined pattem etc. is beforehand recorded by the same approach as record 
using the holography in a data area 7, pickup is changed into the same condition as the time of 
playback also at tiie time of a servo, and you may make it a smart photosensor detect the address 
information etc. In this case, a basic clock and the address can be directly obtained from the 
detection data of a smart photosensor, A tracking error signal can be acquired from the information 
on the location of the playback pattem on a smart photosensor. Moreover, a focus servo can be 
performed by driving an objective lens 12 so that the contrast of the playback pattem on a smart 
photosensor may become max. Moreover, it is possible to carry out by driving an objective lens so 
that the contrast of the playback pattem on a smart photosensor may become max about a focus 
servo at the time of playback. 

[0228] Moreover, in the gestalt of each operation, the information on the modulation pattem of a 
reference beam and the information on wavelength may be made to be given to a controller 90 from 
extemal host equipment. 
[0229] 

[Effect of the Invention] As explained above, while information is recorded using holography with 
the interference pattem by interference with information light and the reference beam for record 
according to the optical information record medium according to claim 1 to 5 The 1st information 
layer for generating the playback light corresponding to the information currently recorded, when the 
reference beam for playback is irradiated. It is arranged in a location which is different in the 
thickness direction to this 1st information layer, and record of the information in the 1st information 
layer is that of******** about the 2nd information layer on which information is recorded by 
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different means. Information light [ as opposed to the 1st information layer using the information 
recorded on the 2nd information layer ], It becomes possible to perform positioning of the reference 
beam for record, and the reference beam for playback. Moreover, the effectiveness of becoming 
possible to be able to record informational directory information, directory management information, 
etc. which were recorded on the 1 st information layer on the 2nd information layer, consequently to 
realize random access and high density record easily is done so. 

[0230] Moreover, since the gap of predetermined thickness is formed between the 1st information 
layer and the 2nd information layer according to the optical information record medium according to 
claim 3 to 5 Furthermore, the effectiveness of becoming possible to form the interference region of 
the reference beam for record and information light in sufficient magnitude in the 1 st information 
layer is done so, making refreshable information recorded on the 2nd information layer. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



11/3/2006 



JP,1 1-31 1936,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 4 



* NOTICES * 

iTPO and NCZPZ are not responsible for any 
damages caused by the use of tbxs translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the pickup in the optical information record 
regenerative apparatus in the gestalt of operation of the 1st of this invention, and the configuration of 
an optical information record medium, 

[Drawing 2] It is the block diagram showing the whole optical information record regenerative- 
apparatus configuration in the gestalt of operation of the 1st of this invention. 
[Drawing 3] It is the block diagram showing the configuration of the detector in drawing 2 . 
[Drawing 4] It is the explanatory view showing the condition at the time of the servo of the pickup 
shown in drawing 1 . 

[Drawing 5] It is an explanatory view for explaining the polarization used in the gestalt of operation 
of the 1 st of this invention. 

[Drawing 6] It is the explanatory view showing the condition at the time of record of the pickup 
shown in drawing 1 . 

[Drawing 7] It is the explanatory view showing the condition of the light in pickup of the condition 
which showed in drawing 6 . 

[Drawing 8] It is the explanatory view showing the condition of the light in pickup of the condition 
which showed in drawing 6 . 

[Drawing 9] It is the explanatory view showing the condition at the time of playback of the pickup 
shown in drawing 1 . 

[Drawing 10] It is the explanatory view showing the condition of the light in pickup of the condition 
which showed in drawing 9 . 

[Drawing 1 1 ] It is the explanatory view showing the condition of the light in pickup of the condition 
which showed in drawing 9 . 

[Drawing 12] It is an explanatory view for explaining how to recognize the criteria location in the 

pattem of playback light from the detection data of the CCD array in drawing 1 . 

[Drawing 13] It is an explanatory view for explaining how to recognize the criteria location in the 

pattem of playback light from the detection data of the CCD array in drawing 1 . 

[Drawing 14] It is the explanatory view showing the pattem of information light and the pattem of 

playback light in the pickup shown in drawing 1 . 

[Drawing 15] It is the explanatory view showing the contents of the data distinguished from the 
pattem of the playback light detected by the pickup shown in drawing 1 , and the ECC table 
corresponding to this data. 

[Drawing 16] In the light absorption spectrum of a hole burning ingredient, it is the property Fig. 
which expressed the condition that reduction of the rate of light absorption arose in two or more 
wavelength locations, by the exposure of the light of two or more wavelength. 
[Drawing 1 7] It is the explanatory view showing the configuration of the pickup in the gestalt of 
operation of the 3rd of this invention. 

[Drawing 18] It is the top view showing the configuration of the optical unit containing each element 
which constitutes the pickup in the gestalt of operation of the 3rd of this invention. 
[Drawing 19] It is the explanatory view showing an example of the optical element for rotatory 
polarization in drawing 17 . 

[Drawing 20] It is the explanatory view showing the configuration of the pickup which made the 
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laser beam of three colors usable in the gestalt of operation of the 3rd of this invention. 

[Drawing 21] It is the top view showing the slide delivery device of an optical unit shown in drawing 

18 . 

[Drawing 22] the slide delivery device shown in drawing 21 in a quiescent state is shown ~ it is a 
notching side elevation a part. 

[Drawing 23] the slide delivery device shown in drawing 21 when an optical unit displaces minutely 
is shown ~ it is a notching side elevation a part. 

[Drawing 24] It is the explanatory view showing actuation of the actuator shown in drawing 21 . 
[Drawing 25] It is the explanatory view showing the migration direction by seeking of the objective 
lens in the pickup shown in drawing 17 , and the direction of access within a visual field. 
[Drawing 26] It is an explanatory view for explaining positioning of the reference beam in the gestalt 
of operation of the 3rd of this invention, and information light. 

[Drawing 27] It is an explanatory view showing an example of the locus of the core of the objective 
lens at the time of using together migration by seeking, and access within a visual field in the gestalt 
of operation of the 3rd of this invention, and accessing two or more [ in an optical information record 
medium ]. 

[Drawing 28] It is the top view showing the cartridge which contains the optical information record 
medium in the gestalt of operation of the 3rd of this invention. 

[Drawing 29] It is the top view of the cartridge shown in drawing 28 in the condition of having 
opened the shutter. 

[Drawing 30] It is the top view showing the example which has arranged two optical units so that 
one side of an optical information record medium may be countered in the gestalt of operation of the 
3rd of this invention. 

[Drawing 31] It is the top view showing the example which prepared four optical \inits in the gestalt 

of operation of the 3rd of this invention. 

[Drawing 32] It is the A-A' line sectional view of drawing 3 1 . 

[Drawing 33] It is the B-B' line sectional view of drawing 3 1 . 

[Drawing 34] It is the top view showing the example which prepared 16 optical units in the gestalt of 
operation of the 3rd of this invention. 

[Drawing 35] It is the sectional view of the one half of the optical air gap type information record 
medium in the gestalt of operation of the 3rd of this invention. 

[Drawing 36] It is the decomposition perspective view of the one half of the optical air gap type 
information record mediimi in the gestalt of operation of the 3rd of this invention. 
[Drawing 37] It is the perspective view of the one half of the optical air gap type information record 
medium in the gestalt of operation of the 3rd of this invention. 

[Drawing 38] It is the sectional view of the one half of the optical transparence substrate gap type 
information record medium in the gestalt of operation of the 3rd of this invention. 
[Drawing 39] It is the decomposition perspective view of the one half of the optical transparence 
substrate gap type information record medium in the gestalt of operation of the 3rd of this invention. 
[Drawing 40] It is the perspective view of the one half of the optical transparence substrate gap type 
information record medium in the gestalt of operation of the 3rd of this invention. 
[Drawing 41] It is the sectional view of the optical information record medium of the type whose 
thickness is 1 .2rnm by the one side type in the gestalt of operation of the 3rd of this invention. 
[Drawing 42] It is the sectional view of the optical information record medium of the type whose 
thickness is 0.6mm by the one side type in the gestalt of operation of the 3rd of this invention. 
[Drawing 43] It is the explanatory view showing the method of an exposure of the reference beam 
for record to the optical information record medium of the one side type shown in drawing 41 or 
drawing 42 , and information light. 

[Drawing 44] It is the sectional view of an optical transparence substrate gap type information record 
medium by the double-sided type in the gestalt of operation of the 3rd of this invention. 
[Drawing 45] It is the sectional view of an optical air gap type information record medium by the 
double-sided type in the gestalt of operation of the 3rd of this invention. 

[Drawing 46] It is the explanatory view showing the method of an exposure of the reference beam 
for record to the optical information record medium of the double-sided type shown in drawing 44 or 



http ://www4.ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 1 1 /3/2006 



JP,1 1-31 1936,A [DESCRIPTION OF DRAWINGS] 



Page 3 of 4 



drawing 45 , and information light. 

[Drawing 47] It is the explanatory view showing an one side type optical disk. 
[Drawing 48] It is the explanatory view showing the case where the optical disk shown in drawing 
47 in the optical information record regenerative apparatus in the gestalt of operation of the 3rd of 
this invention is used. 

[Drawing 49] It is the explanatory view showing a double-sided type optical disk. 
[Drawing 50] It is the explanatory view showing the case where the optical disk shown in drawing 
49 in the optical information record regenerative apparatus in the gestalt of operation of the 3rd of 
this invention is used. 

[Drawing 51] It is the perspective view showing the configuration of the outline of the general record 
reversion system which performs phase-encoding multiplex. 

[Drawing 52] It is the explanatory view showing signs that an interference fringe is formed in a 
hologram record medium by interference of information light and a reference beam. 
[Drawing 53] It is the explanatory view showing the condition of the pickup at the time of the servo 
in the gestalt of operation of the 3rd of this invention. 

[Drawing 54] It is the explanatory view showing the condition of light [ / near / in case the optical 
information record regenerative apparatus in the gestalt of operation of the 3rd of this invention 
performs record and playback using the usual optical disk / the optical disk ]. 

[Drawing 55] It is the explanatory view showing the condition of the pickup at the time of the record 
in the gestalt of operation of the 3rd of this invention. 

[Drawing 56] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this 
invention, and showing the condition of the light near the optical information record medium at the 
time of record. 

[Drawing 57] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this 
invention, and showing the condition of the light near the optical information record medium at the 
time of record. 

[Drawing 5 8] It is the explanatory view showing the condition of the pickup at the time of fixing in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 59] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this 
invention, and showing the condition of the light near the optical information record medium at the 
time of fixing. 

[Drawing 60] It is the explanatory view showing the condition of the pickup at the time of the 
playback in the gestalt of operation of the 3rd of this invention. 

[Drawing 61] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this 
invention, and showing the condition of the light near the optical information record medium at the 
time of playback. 

[Drawing 62] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this 
invention, and showing the condition of the light near the optical information record medium at the 
time of playback. 

[Drawing 63] It is an explanatory view for explaining the direct rendering function which the optical 
information record regenerative apparatus in the gestalt of operation of the 3rd of this invention has, 
and the light power control function at the time of multiplex record. 

[Drawing 64] It is the block diagram showing circuitry required in order to collate in the optical 
information record regenerative apparatus in the gestalt of operation of the 3rd of this invention. 
[Drawing 65] It is the explanatory view showing an example of the distributed record approach in 
the gestalt of operation of the 3rd of this invention. 

[Drawin g 66] It is the explanatory view showing other examples of the distributed record approach 
in the gestalt of operation of the 3rd of this invention. 

[Drawing 67] It is the explanatory view showing the example of further others of the distributed 
record approach in the gestalt of operation of the 3rd of this invention. 
[Drawing 68] It is the explanatory view showing an example of arrangement of two or more 
interference regions used by the distributed record approach in the gestalt of operation of the 3rd of 
this invention. 

[Drawing 69] It is the explanatory view showing other examples of arrangement of two or more 
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interference regions used by the distributed record approach in the gestalt of operation of the 3rd of 
this invention. 

[Drawing 70] It is an explanatory view for explaining the distributed record approach in the case of 
carrying out multiplex record of two or more data using shift multiplexing in the gestalt of operation 
of the 3rd of this invention. 

[Drawing 71] It is an explanatory view for explaining the distributed record approach in the case of 
using together phase-encoding multiplex and shift multiplexing in the gestalt of operation of the 3rd 
of this invention, and carrying out multiplex record of two or more data, 
[Drawing 72] It is the perspective view showing the appearance of the JUKU equipment as an 
application of the optical information record regenerative apparatus in the gestalt of operation of the 
3rd of this invention. 

[Drawing 73] It is the block diagram showing the circuitry of the JUKU equipment shown in 
drawing 72 . 

[Drawing 74] It is the block diagram showing an example of the configuration of the important 
section at the time of creating the modulation pattern of the phase of a reference beam based on the 
information on an individual proper in the optical information record regenerative apparatus in the 
gestalt of operation of the 3rd of this invention. 

[Drawing 75] It is the perspective view showing the configuration of the outline of the record 
reversion system in the conventional digital volume holography. 
[Description of Notations] 

1 [ — A protective layer, 51 — The reflective film, 6 / — Address servo area, 7 / ~ A data area, 10/ — 
An optical information record regenerative apparatus 11/ — Pickup, 12 / ~ An objective lens, 14 / — 

2 division rotatory-polarization plate, 17 / — A phase space optical modulator, 18 / ~ A space optical 
modulator, 20 / — A CCD array, 25 / — Light equipment. ] — An optical information record medium, 
2 — A transparence substrate, 3 — A hologram layer, 4 
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LT. 3i^7£6^(-^#litlr»tjZitr;^^S:-t-fc'9. ff^Sr 
XLT, 2J!fe7Exv^^yU/-«^'->'lf^|CjgMt, rnSr 
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^N'^-^-tf^^Sc^iULTr^-K-rsr 2rT% TcroB 

(ft-^*f$l^it) ;a5#^j^^<Tt>. ^^^^ai^tTofc 
9. 2ia^tx-^ilr3-K^bL:t7-fT]E?rffofc«5l- 
«*T,Sjllc:7cOif«Sr»m-f5ri:;iSprtg 

[0 0 0 4] 0 7 5{t, t^3l5rox':^^'/^5K!J3.--A*n 

10 T'foSo r<^i5^S;t^(4, 2?):7cr-:^<5'/i'''-^°^5'-:/1f 
«liSo*< tf 1 0 2 4:^±S-&SSrBmaEPS 1 0 
It. r<7)3gM*3EPSi 0 lA»e>ro1f#3ti 0 2«r* 
3tLT, :4^Pj/7A|Efi^i^#:i 0 OlC^LT,^,M-r5U 
vXlOSt. *D^^7i^tB«ijft<*l 0 0(c:>ctL.-C{fai 
* 1 0 2 i:B&ii:3c-t-'53^|pI>6>^#,^5t 10 4 ^3.^-^^ 
#fii^as#*#^ (IH^-frT) i:> ff^^^fc 2iSfc7E7'v? 
^/u/<^-vtf«^^ffi1-Sfc*<^ccD 
^) TWl0 7i:, 3l%a^7ix|Ei^^(*:i 0 0;5»f>tb 
It^nSff^Jfel 0 5Sr*3tLTCCDTU-< 1 0 7± 

20 irBSft-f-S^vXl 0 6 t§rii;?iTl/^5o *ni>'7i>.|2 
1 0 0 LiNbOa 

5. 

[0 00 51 m 7 5 (C5^ Lfci5©ff4^T'(4. lEft^lc 
14, la^-rSJSB^^WlfSSrxi^^'l'XL. *»0*» 
1 >!i»<7)fS-^SrH{C 2 2fc5clci2gLT 2 
-Vif«^±i*-r5. — o<0 2?JC7nxi;^/i^/^°^-^'if 

v't'-^^. I^i:*ni^7AiE^iE<$:i 0 0|;i#ai2fife 

i-sfctot-rs, r<7)»#, *-r. -t-v^x-ij'ffiic 

30 a-^V^T. ^ralit^llSf 1 0 l('J;oT®*»tcSi§i!l^ 

0 2Sr^fiS;L. WXl 0 3$r^LT*D4^7i^lEfitit 
*1 0 OtdBBIt-t-^. HBtli. ^^^i:'•7i.^Eik^frl 0 
Olw. ttS*l 0 2 i:lil&ES-t-5*[«]0 1 A^b#Bajti 
0 4^,^.WLT, *n^^7^i5©jS^<^l 0 OOrtgPT', 

If Sit 1 0 2 i:#RS*i 0 4 trofiJa-g-fc^tcioTt? 

5|Ztf-A{C^?f^L, =fi^iSI;i5:i^ci^^7A|E®iE<$l O 0 

-v^x-:?# 2(^fEfi^B#(c(4. 9 1 i^^iS^lge 2;5^ 
fe#HS,^ 10 4 ^BSIt C W#fiS,7t 1 0 4 t tt«* 1 
0 2 tSrata-^JpiirSC: tlCiot, IrI C^t^n Affi 
^^K($:i 0 0lc»LTtf#^#«Efi^1-5r i/45T-t 
■5. I^«<C. ftilC>'<— v=r-^# 3~#n(DfS»B#lC 
f4, -^rn^ttSTiStftSe 3~9 nd»b#fiS?tl 0 45r 

fc{RJTJ4. 5J^ni/7Atei^^{$:i 0 0(4^^(7>;^^{'-yi' 
50 {y^^yi^l. 7.^yif2. -, 7.9yi^m. ■■■) 
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[0 0 0 6] ;^^y^t)-hQ:M(D^-':y7'-^^^±-f- 

v\ ^^-fSi. 1 0 4 -t<D'<-i^'r- 

10 5;i5^±-r5o ZOW^^l 0 5it. uv-Xioe 
Srt^LTCCDTl'-f 1 0 7lCAltL. W4*ro2J*:7C 
— i^;6SCCDT^-l' 1 0 7{cX^X^tii^tli>o ^ 

[0 0 0 71 

a. *ni/7AiEM^^ft:i 0 Olr^1-?,1S#*l 0 2*5 
0gflJ|c:teB«:«)Wfc*»1f«*5/iV^fc«). :*>n^7A 

[0 0 0 8] imm-it^t^hfsmM.\zm.'hxfi^Mz%^ 

[0 0 0 9] 

^ «f i 5 ^5^ - IC J; o Tit a/i51E» ^ 5 t * 

z.<Dmi<r>mmm\^MLxm^:)3mzmfi?>BiSi\^ 

^Slc ioTtf«^;iS|^»$i^5m 2 wit Sl^ t Srfil^fc 

h<r>X'h^. 

[0 0 10] ^(ommmmi^x-u. ©ffi^BSi- 
*5v^T, ^oi^yy^^mmLxmwi^t^mm^m^ 

»timf£^^mcx-:>x^mi^n»^ix?>o 
[001 1 1 
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aicJ;5#afHgi$r^tgi:LfcM-C-fc5„ 13 1«, *ll 

[00121 ir&*Jc, Ell ^#,^.ur. 

10 1tm»l«fl^i(4, ^^])i]-yf^^-vmci:oXfM^ 

7f:n^^7i^g3(c:j3(t5lf#©fH»tf4M'i5^a 
Sl4i:£D«#ffi;45^2 0lf«S<!:/j;5„ ^i^a. 

2l4^J;t<f0. 6 mm«T®jil:<^)?^s /JvOi/yAJi 
3l4fi«J;ttf 1 0;imiJt±<Oiil:05J?;9-t1"5o 

tt, fiajx-tf. XiSJ^^- (Du p o n t) tti5[7^ h^V 
•r (photopolymers) HRF-600 

[0 013] ll2?r#BBtT, ;*:|liSroJF^^,(;i*5 

)tif «iE»s^g« 1 0 f4. itmm.^mmw i *) f't 

40 »tbix-5;^fc''vK>'i'8 1 ;iro;?.fc'> hoi's 1 ^[Hie 
^■a:5;^t°>'K/P^-^8 2 Ttlf^lS^IKfrl rolH] 
m.%Li:W\1i.<om.\^%-oi: Yjv=^—i' 8 2 

^Eaff4§^gl 0(4. Ml-. ^ffi#f2»^«flJllc*fL 

5tif«E»IKi*:i{c*tLTW^ffl#M3t&SSI+ 

l^5ffS^ll^fe-r5fcJ6(^f5/^'7-y7°l lir. rc7)f 

50 tgir-raiEtftiSgS 4 tSr«lx-CV^5, 
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[ 0 0 1 4 J tit^mm^±mm i o i±. Htr , e-yi; 

h 7 -y ^ > 7 -«-§-T E *5 i t/ff :3t<f -^R F tti 
-rSfcfeW^ttJlHlKS 5 ;i<?Dl^tlilHlgS8 5(c:j;oT 

1J— #*fT5 7;*— *;^1^-sK|hIK8 6 ^^ttSlilKS 

. 5 |;i J; oT«^til h 7 ^Vi/^y-ftf-T E 

h7 5'^^'i/3:7-'ft-g-TEib-J;lj«m3ili1-2>=':/ h 
p - 7 Pj rojt^tca':5l/ ^T^|^)|^« 8 4 Sr^JP L T f 

-a:^;^7'r Kf— J^*Sr^T5;^7-Y K■^^-*'IH]K8 8 tSr 

(0 0 151 5t1»^f2^S^i^K 1 0 14, t°s/^ 
TyT'i lrto«5Ei-SCCDTW'<'coai;^x-^ilrT 

#R F i S*^' n y ^ $rS4 Lfc •) T K SrfiJS'J L 

fct)i-5<t^^!iaiH]s§8 9 )tttmss4^ai 0 

^^JV h 13-7 9 0 ::(D3:/Sn- 
7 9 0lc:*fLra^roit.T5Sr^;?L5^<m9 1 i:5r«K. 
Tl^So ^vhn-^goii. ft-^^aaialSS 8 9 J; 19 tti 

IC, 1, ;^t°VK>'H^-*E|ElgS8 3 43J; 

tj!;^7'i' Kf— 3»?iH]K8 ^m^ym-fbi^o\z.ti.ox\i^ 

?). ;^ t-V K/i'f— 8 3 tt, f§-§-«iaiH]?S 8 9 i 

5. 3yhp-7 9 0(±, CPU i^^^m^W) > R 
OM (y-K- :i->'y • *5j;t;5RAM (7>'^ 

A • T^'-fe^ • p^^-y) ^^TL, CPU;4S. RAMlrft 
ll^ilEtLT. ROMtife^^ixfcT'nyyASrSfT-r 

SrtlcioT. 3yhD-7 9 0<D«liS:^mi-5J; 
[0 0 16] ^^\^. II|l^r#S3LT. ^^iSwj^ffilcfc 
T s/ 7" 1 1 14, ;^ f V K/i' 8 1 (cjtffi^EfiiiKft: 1 

fc2 5^#lJi)tiRi 4i3j:tJ«7'y XA:/ny^' i 5 Srffix. 

2 $^fiJte*:K 1 4 tt, 0 1 (C*3l>T3tttro£{|i] 

S(P!ia5^^*CiES^iXitte^1gl 4Ri:5r*rLTV>5o 

4L(4iSjt*lJi]S-+4 5° iHie^-y:. JS3t«14 
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RI4®it*lfi]4— 4 5° lilt5^■fr5J:5(-*oTV^5o 

7'yXA:/p-;/^? 1 5f4. 25^S"ISg3t«l 4{IW^e>)i!l(c 
SdB^nfcil^Kltffil 5 a tSWffil 5 b i:5rWLTl,> 
■5. ;i©^SWBi 5 a tSitffil 5 b(4, 

[0 0 17] t°y:^Ts/7'l U4. MJC, 7*yXA:/a 
y^ 1 5ro{l!l;^JCffia$tlfe7'!;XA:/n5'^ 1 9Sr« 
X.TV>5„ T'y Xi.T'n -yi? 1 9(4, 7°yXA:/D2/^ 
10 1 5<Di#Sltffil 5 alc:mi-6*ifi(Cgea$ti, JLo 
*S«S 1 5 a (d^ft^^SWS 1 9 a , SWS 15b 

^SWffil 9 b t^^rLTV^.5o 
[0 0 18] fy^J'Ts'T'l 1J4, Mid, yyXi^y^n 
s/^' 1 5 irT'y Xl>.^uy^ 1 9 torHK-^Jl^T, ^I^S 
It® 1 5 a *J iU^Sltffi 1 9 a icmi-^eMfC, T-y 

XA^Dyi^i siaiJ; tJ)iii;iiES$ttfciau>'Xi 6J3 
itmffi^Pfljt^^Sl 7 t, 7'yXA:^n5'^ 1 5 t 
7'y XAT'D.y^J' 1 9 irCDPnlfCjoVT, SItBl 5 btJ 

20 j;t;!i|^=Slt® 1 9 b l'mi-5fi:Stc:iaS$ixfcS^3te 
^Plgl 8 t^<ix.Tl^5o 
[0 0 191 fi:ffi^P«l3t^fSSl 7J4, *&^ttlCiB?iJ$ 

-C#5J:5lw/ioTV^S. w^ffiffi^Pam^^SSl 7 t 
[0 0 2 01 ■S.m^^m^l 8(4, tSi^^^tciB?iJ$ixfc 

(4, ffifB^^-^fflv^Swir^ST-t^o 
[0 0 2 11 fy^T-y^l 1(4, SCl, 5tffi»lSfli«« 

7°y XA:/P y 1 9cD^RItffil 9 bT-Slt^tl-S:^ 
|6]lcBafi$nfcCCDTW 2 0^flSx.TV>S, 
[0 0 2 2] f y^TyT'l 1 (4, Ml', 7°yXi.yn 

y ^ 1 9 i;:ioit 5 ^Fplit^iaSf i 8 t itRMMnmij 

(C, T'yXAT'ny;}' 1 9ffl|;!l^e>(|StCiHS$nfcf-J. 
40 ;^7'y s/^2 3, 3y;<-^U>X2 4*3j:r/*2!i^fi 
2 5Sr{i^TV>-5, f-A;=!,7'y •y;5' 2 314, ^(Om^ 
:)j{^-ii^=^ y U>-X2 4ro3fett:;^|S](c^pj-LT4 5° 

«(tbJxfc#RWS2 3 a SrWbTV>5. 56^1132 5 

(4, ^t-uy hfm!^Syt(D^itii^i-i>h(OV. m 

[0 0 2 3] f •>^ri/7'l 1(4, Hir, 3tj!^^«2 5 
fflW^ h<0%i)it'~M,y.7'D 2 3 (T^^j^SWE 2 3 a T 
SW$ti2>*"l^l-i2a^ixfc7;j- hxfx^ ^26 t. 
f-Ay^T^y yc? 2 3(c:ib-»j-57;i- hr-ff"^^ 2 6 t 
50 (4S*rffll»c, t'-A;^7'y j/^ 2 3fl!J;J»P))lH^;l^2S^^^ 
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ic^ L J; p 1^ . %^nmmmmi^ i ict- it 5 h 7 y ;^ 

|B)l^»JS;-r5*(nit¥fT'fe:»«'m3 0 a t ^ixtit^i- 
i>:tffli<o^mm3 Oh k\ci.^X'^9\^ixtc4<3(0^yt 

|f|52 9 a~2 9 d^^LTV^?.„ -> U K U */H^ 
2 gcOiJi-fiJ^IS 0 a, 3 0 blc:*l-LT4 5° ^r^i-f i 5 
[0 0 2 4] ttio^ h'-y-^T-yyi 1 rt<^{SlB^ft^*^ 

2 icfcttS^ > V n-7 9 0 {c: ioT^W^ixS J; 51- 

/joTV^So 3i^hn-7 9 0J4. eft^Fema^Silg 1 
7 IC V ^ T Jfe ©fu tB ^ ^ I- ^ P t" ^ * CO Smc> ^ 

^/N*^'-v*^flgfef^$B9 l^cJ;oTS#i^^^fc^i8^< 

y<-f-:y(D\nmcU':>X. 1i!i!tsi-^mm^<^-'^X'^<D 

[ 0 0 2 5 J t°5/ ^ T -y 7° 1 1 1 

5a, 19b ORlt^li. fiajxli, 3l£tt«l2ftiE^ 1 1- 

[0 0 2 61 lasti, 45)-fJ7;^ h^-fx:?^ 2 gottj 

^^31 7 -ft-i-T E *3 i U^S^ft-^ R F ^^aii- 5 

111^8 5 (4. 4 :9-fiJ 7 ;i- hr-Cr^^ 2 9 W*|-^COS?t 
|f|52 9 a, 2 9 dro=g-a:tlSrJD»-r5JP»§§3 1 4 
^)-tij7;f hri'7^i^^'2 9ro>!tft(7)S:*Sl52 9 b, 2 9 
c ro«-tli;^I SrJP^f •5J50»S 3 2 t . JDP^gg 3 1 (7>iiit) 
tMi^ms 2<Dliitli:<Dm%:»n\^X. $^.^Mmm\^i: 
•57;i~;&;^3^7-ft^FE^4^-r5«^^3 3 t. 

hf-fy"^^ 2 9<Dy7y-?ijmzm^xm 

'O-B-0^^^2 9 Si, 2 9h<D^^ti ^m%-t 5*P^S 

3 4i:, AjifUy^Vf^'ri'^ 2 9<Dyyy^1omz. 
ftoTr#'3^5S*^2 9 c, 2 9 A<ni^\i!>t)^n\^-t 
SJP»§§3 5i, JP#^3 4»ffi;^tJPlLtl3 5<^til;^ 

J^7-{f-tTESr4fi)ci--5j^»§§3 6 *D»^3 4ro 
tB;'3 i JPg^ 3 5 (D\!Ati t LTff ^{f F 

^1-^»P»^3 7 t5r«;tTV^5o 'iiJ. 



(5) #M¥ 11-311936 

8 

[0 0 2 7] IkK. **Jferoff^ffi;cjolt5*1t«!5^S 
[0 0 2 8] i-f. lll4^#B3,tr. if-3}?B#(D{fffl(C 

mmf)m^^m^z^m>o %mm.m.2b<Ddii!i%(r>mt} 

<5^,^-C. *fi^^>-Xl 2(7)aiit3t;657' KW';^ . jff^i 

[0 0 2 9] 3t^^^S2 5d^P>mW$Hfc?t{l, ay;* 
-^V'VX2 4|Cj;cT¥fT*^t t'-A^^T'y 
20 5/^23 Alt ^t^^SltB 23a T'*»(^-a5f4Sig 
-mtS-M^i^l^, ^gltffi2 3 a-CSW^tvfc3t 

2 3a ^Sii Lfc*{4, 7°y XA>^n y 1 9 (cA#t 

^icO-^yiSiji^ltS 1 9 b ^mMi-i>o ^SltS 
1 9 b^]liSLfc)tl±, ggFBl5t^PS§ 1 8 L. 7" 

yXAyps/:^' 1 5 hXRM^il. %^<r> 

—m^^^^mi 5 a 5rSilt. HiC2^>fiJil3tiKl 4 
•SrailLT. ni^Ul^Xl 2\Zi:oXm%^i^X. Ttit 
«IE®aE^t: 1 It 5 * a ^7 i>.g 3 i: ^Slg 4 <o*# 
30 ffi±T-iRmi-5J:5[-s 1f^fa»!^f^il-fiitt^it?)o 

<?5S, T KU;^ • f— 5K:i^y T6{;itJlt5:i^:^3j?^f s/ 

(0 0 3 01 7ttfm^]«*l;^^?5<^M>9 7tJi. >?f^U' 

:/X 1 2 Titrate* $ tt. ffS 2 5>fiJJI*« l 4 Srii 
lib. XA^n-/^ 1 5{;iAWLT. **(7>-a5;^5 
¥SWffi 15a SrSii-r *SltS 1 5 a SrigJi Lfc 
SWffil 5 aT'KW^n. ^r^^^'X^SIl 8 

ffil 9 b^r^ig-r^o ^SMSl 9 b Sr^iitfcM'^Tt 

■itS2 3 aT'Slt^n. au>'X2 7*5j:t>*->y vKy 

50 y^:^^^-^-t>rft>tl^tm:i. S*^nty^(7)S^ 
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[0 0 3 1] ±Eof— 7^c^(c^^(t5^ST't4. 
f5'^Ts'7"l CD h • -r-f;^ 

[0 0 3 2] rr-C% ^<^Ift?gT-^ffi-r5A<S^*3j;U^ 

+ 4 5° M*^r(pl€rlHlte§iirfcaLi^fi3ti: Bii?t(4 
Sii3tSr+4 5' *:fc«:P<i3fc5r-4 5*" <S*:^|p]trlHl 

kirn (ElKD^ffi) IcSit/iit^fiifeT-fe 19 . Pii^i: 
[0 0 3 3] |Bm(0^tffl^'o^^TI9.BJ1-5, 0 20 

6 {4i2fit^i-tJ(t5 T 5/7° 1 1 ©^^c^sr^-rt^eg 

i£f>-f, 1 t'j/ ^wtfffilc^t^£:■r5 2iffifg©9*,(^- 
[0 0 3 41 7fi. mm-r?> 

m^inimi:mm^LXitLmmO (rad) /l^;^ (ra 
c T g {.tz^my< ^ fcl4j*{'^SP 9 1 ir i 

[003 5] ytmrnm 2 5 ©ttiit*<Dm;tii4. 40 

2wmlt3fc-!^5x-^'^!JT7 5r^i®■f 
5<?'l' 5 Vi/^^SJL, 2(7)t±it^*^5x- 
^5'^!JT7S^aii■r•5Ffl, ±|EW|S;^i:1-5o Mi^^^- 
Xl 2<OttjW3t;6Sx-^:t!;T7$riiii-t-5rHlf4, 7* 

[0 0 3 6] llem^Lfcipl-. 3t)ESB2 5i4»e>tB 50 
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kt^tiitPm^(r>tt\t. 3y^-^uvX2 4lc:J;oT 

¥ff3t*i:$tL. t'-A;=^7°y 2 3{;AltL. Jtl: 
(0-gl5;J5ij£Slt®2 3 a %SiaL. ryXAT'ny^l 
QlcAlt-rSo Xix:7'ns/;? 1 9(iAltLf^*l4, 

Sitffil 9 bT-SW$tt5„ 9 b^rMi^Lfc 

(Otfa5fe(4. Xi^:/n 1 SdSWffil 5 hXR 

4 LSrai@L^3tf4<BJt*|pl;is+4 5° ^m^H 
AilTtro^t 1: I? , 4R^jiiiLfc*(4<i 
?t;^lRi;i5-4 5° (Elte^ttt. BMjto^t^i^o 25i- 
WiSl^tffil 4*iiiiLfc:W«3fef4, ^fit^uvXl 2\zX 

[0 0 3 7] 7*UXA:^ns/^r i gn^RUmi 

-i^icm-^x. ^(D&mt)^^mm^mm$nx. leaffl 

#BS3tt^i'5o rof5&ffl#Ba.)ti4. di^vxi a^ii 

-as^JST"!; XA^n ^ 1 5 CD^^SltS 1 5 a T'SM§ 
J^. 25J-fiJiSE3t«l 4Sriiii1-5„ rrf. rrT\ 2 
^fflte3t« 1 4 (OljgJt^ 1 4 L Lfc3t(4<i^*[R] 
ii+4 5° ^m^thX. AU%(D%tti^. lii*«14 
RtrfflilLfc*l4M?t::^|pl-SS-4 5" Hte^JttT. B<i 
%(OitttJii,o 2^m^%Wil 4$:iiiiLfcl5&ffl#HB. 
7tl4. ^iiJi^vXl 2{;iJ;o-C«7t^tvT3ttfffilEi^J^ 

^15: L/i;65 f, n 7 3 ^iiii-fS, 
[0 0 3 8] ll7tJj;t;^ia8(4|Efi^Bt(CtJlt53tW#t^ 

6 lT-*Lfcl5-§-l4P{i)t^^L, 3T':^LfcE 
■^l4Aii^Sr*L, ^-^6 4T-*tfclS-f-{4BM*^« 

[0 0 3 9] 07li*Lfc:J; 2 iJSJlJfe^ 1 4 © 

;te7tffil 4 L^iiigLfcit«7t5 1 Lf4. AfflJtcOitt 
/iip. ^^u^Xi 2 5:^hLT?t1faE®iS5f$ll-fi3,|t 

tf£^iiolzi(^M-r6tm^Riim5X'R^$HX. w 
a3^^^^/7A3S:aili-5, ^fc. 2 5^»iJii^tiK 1 4 <D 

m^m 1 4 L srai§ Ltzmmm^m^ 5 2 l (4. Ais^t 

(D%tf£<0. ^ifeUVXl 2Sr^^•LTtf»tB^^ft:ll- 
,BSi^$i^, *ni?'7AS3i:{*:||S4i:c7)S^BJ;i9t:. 
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l3i^{c*5V^T. swigs ■eRlt$n:tAffi)t(Dit«3t 
5 1 L ts.^^5m\cmttAMyt(oBmm^m^5 2 l 

[0 04 0) ^fz. laslC^Lfci^l-. 25>WS6*« 
1 4 0jg3t<gl 4R^iijgLfctf«?t5 1 RH. BM3t 

S«*Oi/7A3Sriijli1-5o 2^^SiJfil*« 
1 4 fl5jt3t« 1 4 R Sriiii Lfc^iiffl#fi8 jt 5 2 R It, 

^^7i^g3rtl^:^J^^T, 5W1^5T-Slt$nfcB{i3ti7) 
ffi^JtS 1 RtSWK5ffi!llCiitfB<i3troiS»ffl#fla.3t 
5 2Rir;65^#LTTi^^-^^-V*?^fi£L, 3fcjgil«2 
orotlllt3trotti;^)i5i«ai;']l-i'jrofci:#, 

[0 04 11 ia7fcit508i:::^LfcJ:5l'. *lliS<o 

[0 0 4 21 :^mm(ommx'n. ^^o^^M^msom- 

®m\c}6^^x. smM0m^<omm^<^->"^Mx.x^ 

[0 0 4 31 rcDipicLT, :^mmmmx'ix. *n 

^'7Ag3rtlCg:ltM (yj'T'-^^'S) 0*n^7A;65 
m^5 2 Lilt, ®3fe*|S]*Sil^5i-5fc«)^#L'tl/\ 
(0 0 4 41 ifc, ±5* 

9 ic ssw $ ti. mm^mmw- 1 wRitie 5 x-s^t $ ttr 

^i^UVXl 2{IlilCMo-t< 5„ f— 

v^tmmicLX. 4^fll7;^ hr-rx^'i? 2 9{cAW-r 
5o ^SoT, *IIJg<;)?i«gT-(i. r04^Si|7;i- h7-f 
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T58«!3t t * 5 fc is#iefiiji«c 1 ©sMig 5 -esM 

^iiXMm\^y:^i 2ffilcMcT#-Ct)45^fij7;i- bf 
[0 0 4 51 ?itJ, *^Jferc)ff^ffiT-|i, aui^XieSr 
7 Al 3 (w*jv ^-C^ta* i J; 5 -o©T)^^^^ 

[0 0 4 61 ^fciC, |ll9^#ffi.LT. H^B#(Df'^ffl(CO 
10 V^TSi?g-^-?.. S4^i-t4, Sr^m^^S 1 8 CO^B* 
;SS;i->'(C$n'5o h n — 7 9 0 fffeti 

^liS§17(4, ay hD-7 9 Oi t)4-x5>4X'5^P''< 
[0 0 4 71 ±WMS.2 5(Oiii^it<DtSi:fHi. S^ffito 

20 RFJ:9fl4$*tfcS*^D.yj;r(cS<5V^T. 

XI 2 0ail*3t;S5r-;5'^yT7?raj§-t-5^'1' 5: 
^^aiL, *fifel^vXl 2»tBI*3feiJS7f-3r3:y T7?r 

iiiM-fSffl. ±m<nm^ti-i,o >Pti^^yXi 2rotHJW 

*3j;t/h7y^v^-!J— 7Hl±ffi?tv-f. >*!^^vXi 2 
(0 0 4 81 |ll9{C^Lfci 9f-> ^mmm2 5i)^blii 

it$ttfcp<i3t<ojt(i, 3 y p<-^ u>X2 4(:ij;ot: 

30 ro-Si5;55ii^^Slt®2 3 aS-SiiiL., 7°yXi>,>^n-y^ 1 
gicAlt-fSo 7°y Xi.T'D yj? 1 9(iA#tLfc3tf4, 

7$rjiiiL, -tw^id, m&<r)Mm^<9—yi^vt'ox. 
itff:>&m^mBm\^^m^thx. ^^m^m^tfi^^o 

r«r)S^ffl#.^-5t;«, **0-Sl3;!i57»y Xi. 
5/ ^ 1 SO^KWB 1 5 a T'KW^tl, 25^fiJig^ 
ffil4%aif-r5, r:iT\ rrT% 2:J>fi|Jl3t«l 4 
40 (DjgJt:Kl 4 L^iiiMLfc5tl4(i**l«]^5+4 5° [Hie 
$ix-C. A«3t<^*i^<C^J^ Jt^Sl 4R^iiigLfc3t 
(i<i3fe^r|6];ei5-4 5° IHe^nT, Bm^(Ditt^J:^o 
2 5^SiJjg5t:Kl 4Sraj§LfcS4ffl#fia3t(±, 

XI 2\cx^xM^^irx^\mmmmi^iicmki^ 

*:n^^7i^J13$rjiiii-.5, 

[0 0 4 9] Hi 0 JoitKm 1 1 li|lifeS#(Cjolt5Jt(7) 
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[0 0 5 0] HI Olc^Lfci^l-, 2^mm^^l4 
(Omitm 1 4 L Sriii® Lfcff ±ffl#fiS3t 5 3 L (4. AM 

5ff43t5 4 L;5S^^-t-5. :ic7)R43t 5 4 L(4. *f#) 

[0 0 5 1] tfc. mi llC^LfciplC, 2^iiJil3t 
« 1 4 1 4 R Lfcff±ffl#ffi3t 5 3 R 

14. Bfi^C03tt/ii9. ^teu^'Xl 2^^L-C*tt« 
fE»!lfrl(-.W^tu. yi-saVyJ^m3t^mm4t(D 

fc^. B«L?fe*Sf>*n/7AB3«:iiiS-t-5. -tOig 
/-}tn^^7AS3 |S«NFl-t5lt?)ffi^3fe5 1 R 

t-*fJCC?-r5S^3t5 4R;45^^f5o w©ff^*5 4R 
14. 2ftllCii^. nm\^>:<\ 2XW^% 

^t^n. WS2 5>SiJJg3fe^gl 4friiiiLT. S<i3tW 

I 0 0 5 2 1 2 :»fijm« 1 4 ^iiiS Lf::ff^*(4. 7" 

1 5 a ^Sltffi 1 5 a ?riSii LfcS^^t 

i4, SitBl 5 aX'Sit^tu. ^fAit^m^^ S^rjiii 
?t»o-Si5*s>^yXi.:/Ds'i5' 1 Q<r>^Kf^m \ 9 

bt-Slt^tvT. CCDTV"f 2 OlCAlt CCDT 
u-f 2 0(CJ;oTltai^ix?>, CCDTl'-r 2 0±(i 
(4. iEi^B#t;:*5(t-5Sra3t^il§H sici^^fi^, 

[0 0 5 3] |2gtffl#B8,^(75^Ii^-?^-i^lr^;i 

- 1 II - >W|Efiifl3#fi^itlim-t Sit « 

[0 0 5 4] HI Gfc'ir/IHl 1 (ii^LfcJ; ■? *ll 

[0 0 5 5] **JSromT'(4, 

J4. 1^-^mc*5(t5H►)^t^:IB]^S(c, 4^iW7;i-h7' 

X. i^±^\z^y:i-—^:^-f—if>.^'^oz.tt^'^m.X'h 
So nc*5, S±ffl#Sajt»4, 3tffiP«IS«i!SE«:il-*3»-t5 
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n ^7 3 t»^g 4 0:^#ffi J; U t#iiffllJ-e* t> 

>h^bti:^i:o\z.tR-^l.X%^%tfiitzt>. 3ti*ffiiE 
»ISf^l (^SStlSST-SSt^iiT^fi^^vXi 2ffl!)lc:M 
oX^Xh^ji^my* hX'fXJJ'^ 2 9±T-l4|g^L/i 

[0 0 5 6] t^hX\ CCDTU-r 2 Oi^ioT. S 

2 0 tSrjE5l^C^4g^?:*i-5-el^ CCDTW2 

0 ro^aUx-^ ^' - y (c*3it 5 s*^4a 

10 Srl§li-r5!£f>SA5$,5„ if^mMmmX'\-t. m#5rSffl 
-rSo r^T\ Hi 2*5j;D5g]i 3 5.^,^L.T, CCD 

2 oro«^mx-^A»e>¥f^3t<^^-«^-vi-i3»t5 

S*fiIa^^lS1-5*^£^co^^Tlft?g-t-5. Hi 2 

(a) \Z7p\^tz.i.0\Z. \fy^Tyfll\Zio»^Ty< 
-f-\[t. 2 5>fiJte3tffil 4JCj:oT. L 
T*tf5^/£2o<7)ffiiS7 1 L, 7 1 R(C^>ft^tv5c S 
(r, 11112 (b) \'^\.tzX.o\'. Ty<-'f-\\t. -Mm 

itm.m^isKXr>x. m.^<Dmmi 2\z^nhfi^. 

^©■1^7 2^5, 2^7i.''<9->T'-9<n>9c'bW^tti: 
20 5, *:|IJfe(DJF^^T*(4. 2iii*T-l t'-y hOxv^^/l'X 
"0" Sfcl4 "1" ^«mb, 1 t'y hOif^li^* 
jS-f-5 2®3g<0 9*>©— :^Sr;rv. flfc:&?:;i-7 1 LTV'> 

5. 2®*;i5#(e::t:/4fc(4*(C;t7<O^^I43:7-7^ 

— iJ-t^i-S^ rroipt-. 2mMXl\iy hn^'y^J^ 

mSSr±lf5rt;a5T't-5^®^ y -y Hi 3 

(a) (4. 1 f-y hdxv^^/l'X-^lcm-t^) 2®* 

«cSr. £iT. y'—^mmtwoo ^mm<Dm^X'H. 2 

30 a«;45^lc;tv*fc(4*(c:;i-7ro«^(4^7-x-^ t 

His (b) (;:^LfcJ: 2:5>til 
iiitSl 4<^5>*l^fc¥tT^i 2iS^Oi|iiWSB5^i^>»l«| 

icmmfj:2mm(^m(D^^tf)-bfj:^+x'foym^7 4 

ic, tScMiz. :^7-y—?^m^(r>''<9-:^XS.MiLX 
^-ytmmm.m.'^nbti^. fiii. HI 3 (b) 

40 \,^x. 5\±±>(DmB. &\^^y<n^^i: 

«LTV^-5o +'L^^f|53>W4®^©gil^7 7{4. ^ 

[0 0 5 7] h7 5'*>j5'ffliii^/-«^-i^t. lES-ra 
x-^J'ic^fJj^t-a^^'^-vt?:-^*?*?.^, HI 4 
(a) \cm\^fzi:of£2^5t''<'i'—ytt£^o ^MM<r> 

mmxti. Mid, r—fmmy:ii^<omi$.<o'jib. Ht^tJ 

- ^ ffl^fciai ^ r r - ^ ®J|ctJl^roffli|E(c^-r 5 iB* 

50 hy'—i'mm&i^(omm^^yx'ibtnt^>. r-^ti 
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[0 0 5 8] |aatB#(i(±, 11114 (a) (d:^ Lfc i 5 

(b) {c^LitXoic. E^NPtcifc-^Stavhy^ h 
DTW 2 OtCioT. 11114 (b) (C^Lfci^'tS 

[00591 015 (a)li. n^^<r)y<'$'-yi)^hn 

(^A-1-1 mo:>n^^\^L.ti^m^tH^fi\ h©x 

7 4-C5^SiJi-5ri:tCioT. 40^^7 8 A. 7 8 

B, 78C, 7 SDfC^^-ttTV^So -tLT. 01 5 
(b) tC;^LfcJ:5l-, ^:ftW«iK78A. 78CSr^ 

it^iTI-iSa-r-S r t T-E C Cx-y/W^f^fife-f 5 i 
9^;lL■CV^•2><, ECCx-T'/i'tli. l5»-f'<tx-;5' 
JdCRC (j^KEI^S^iy^') 3— K^(03i7-fTjE3 
-K (ECC) ^mnL-tfMLfcx-^5'(Dx-^/l'-t' 
J>.5o 'iJix 015 (b) {i, ntrm^llOECCx-y 

f+-r-5rt;55T'#5„ 015 (a) ic^LfcT^- 

^Bd^'JIi. 015 (b) lc^LfcECCx-^/K0 5*> 
i7)-gl5SrflJfflL.fct<OT-fci9s 015 (b) Cl^LfcE 
CCt"— y/K05*>s 015 (a) (;:^Lfcx-^'E?^iJ 

f5»^lcii. iai5 (b) \cm\.tzi.otiE 
CC7'-://i'5r0l 5 (a) lr*LfcJ;5fc4oroffi«t 
7 8 A. 7 8B, 7 8C, 7 8 D LT^tttateft 
i«frllC|e»L. S^tBflCfi. 015 (a) ic^ufci 
9^iia?iJ«x-:?Sr^titSL. rn?ril£'<#;tT0 1 5 
(b) |C^LfcJ;5'iECCx-7'/l'^S;iU. wCOE 
C C 7^-y'>'H;iS-:5V ''Ti 7 -fIJE^^To Tx-^' 

[0 0 6 0] JbalK)J;5'iWfe3t^o/^•^5'-i^t;::*5^t5S 

[0 06 1] ^:i±mm Ufc i 5 *:^J£«OJl^^lC;fctt 
S3t1t^gie^S^^ei 0i;:J;ixl±\ *tf «Ei^l«<*: l 
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HX*^. ^T3tif#l5«tjKflsilC»LTI^-fi{il;5^bl^ 

[0 0 6 2] 4fc, 3fe1f#iagt 
f— ;}?*; itJf b 7 i/^ v^1h-d?5rtT 5 r t *s-t?t 5 i 

(D^MK.^i^'^^xh^^tt^t.'ox. f5»^S. la 

[0 06 3] ifc. ^IIMcOff^ffilCitVff. ^ttffitE® 

3t"-7'D7^^' h'^m^i^n^mMicmmi-^^tibix 

«#aoy7 t:iE»LT*5§r, ^C07tt*#l5 

^fclcfSCT. *fl4^«li:-r 5 

^IS/N°^'->wff«^. ;4^f1f#i: LT<@S'Jf;i^r!|s|-T« 

[0 0 6 41 *^lifew?^ffilcio(t5*1f«E®S 

[0 0 6 51 Sfc, *|IIS(0?gffil;i*5tt55tm^lE^W 
ifeS^Sl 0^cJ:^^(±^ f-y^J'Ts/T'l 1 04(C^L 

[00 6 6] S fc, *^JSromit::*5it^.^i^^fB»H 
50 ±^W: 1 0 iixii. tltnnm»mi^ 1 {c^ME^^tt 
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[0 0 6 71 ttz. ^mm<ommi:^isn^t/t^mm0^m 

^yM-Mst. i>/-K;^fs' McioTT KU';^^©1t 

liL<, :^mfj:mmm±t^Zt7!)iX'^i,. 
[0 0 6 81 *^l^»^2WSIlt(^JgffilCio»t5 

mmLx^mu»i:no t^simt \.ftmx'h?>, * 

ff^ilSl OOS^mil^T'feSo 
[0 0 6 91 J^-zU/^-^Vi^S&ft^ai-o 

ft) wjtlr.^-W-rSi:. ■?:(DiSft|c*tf£:L/t#>!|;=^-<^ 
[ 0 0 7 0 1 H 1 6 li. ->'^|tiptro^PiilR 

JJ^-zKilo" nmSaO:*:t $?i(7?T\ 
^_;W<-=v^^;|G|.-C»4. 10' ~10' 
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^ y roSJi" . 104 ~133 ^—i^, 1990^J 
[00 7 11 *lli6^JT-(4. ±ai©*-yU/<-=>j/M 

5, 

[0 0 7 21 *:^1S^JT'<4. f ^7 T 5/ 7" 1 1 

(Dttmmm. 2 5 * o ^7 as 3 *)gj*-f 5 J^->'w■? 

J;5^cC)t2i^«2 5^rLT»4, -fe^i-— !f^:rro^^^ 
[0 0 7 31 :^mm(Dmmizi3\,^x. g^f^asg 1 m 
i(Dmm<ommtmm\z^ mm%(r>^m^<9->^w^ 

(0^ii-hm^-ti:zti)-X'^a:b\zfi^X\'^i>. 

avhn-ygofi, m^<r>^V^\Z'i^^X ^ hi^M 
fi^L/citfi*fc(±^{'^a5 9 1 iCioT^^ixfciSSC" 

if««r3tjiiiS2 sd-^-x, %m.m.m.2 5[t.. z^^hn 

-7 9 0J:t)-^^P,n5jSft<o1ff«l-i«oT. ^ffSi-S 
[0 0 7 4] **JS«?!l(::*3ltS3tif«feSS^S^So-e: 
[0 0 7 51 *lllfe«iiJ(Ci3ft53tif«IEfiiS^ilfiT- 

**:tei?ijT-(4. J}s^/7Ag3(7)|^-@F;ft-^i^^T, tff 

[0 0 7 6] Sfc. *HiSM(Cio(t55ttSffiEfiiS:tiS 

(r>mmy<^-yi:mx.xmwLm<Dmmmf^rr^zt 
imLx$'m^mi:no^tA-X'^?>o ^(om^. fits 
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to 0 7 7] tfz. ^mmmi^xtiii. ^n^mmmf^ 

[0 0 7 8] ifc, *3tli!grofl^^lcJ;Jttf, 3t1?rSlfE» 
[0 0 7 9] **ffiw?^ffitc4o(t2>-e(Of&(0<fffl*5j;Uf 

[0 08 0] :^mm(om3(on^nMmicisii^ 

Sl W^ife(DJf$^t(±m/£oTV^5„ 30 
[0 08 1] 111714. *^tec7)?i^ffi(Ct3tt^f2/^T 

[0 0 8 2] *|l«Off^ffilCjottSfs/i5'T5'7'l 1 1 

mm.\\2t. ro*aSKBi 1 2 J;i9ailt^ix5*» 
Jlfr^lpltc:. TtjS^gi 1 2fflJ;'9)il(cKa$tvfc=iy 

^— ^U'^'Xl 1 3. '^fUl^S.y ^ J^i> (neutral dens 
ity filter ;£JIT. ND7 W/l'^' ifS-f, ) 1 1 4. 40 

^mit^m^^i 1 5. eTfet'-AXT-y 1 1 ^4 

t@^Ps1*^P^l 1 7, t'-i.;^yy s/;? 1 1 81oJ;0 
(4. S<i7t*fc(iPii)tOit^{i5tO)t^a:ilt1-5ip 

jc/j:-oTV''5, = y ^'-^^ wyxi 1 3J4, 3tai§gSi 
1 2(7)tiilt3tS:¥ff)tmicL-tffi*ti-5J;5i::^£oTV^ 

5o ND7-r--'U:$' 1 1 4(4. 3 y UVXl 1 3(D 

ailt?t<o?t|£5>« ^Mj— fb-r J: 9 ^il^ttl^ o T V ^ 
5. Jig»ffl)fe^^*^l 1 5(4. ND7^/U:? 1 1 4(7)tti 
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tiJlt-r5J:5lc;io-CV>5o te*ffl3t^^i=-l 1 5 t L 

T(4. tF!l^(f. l/2iS51S*fc(4tg)t«>55^V^^n 
5o mt'--^^7°y 1 614, SE^ffl^tf^^^l 

1 5 co|±i«*© 5 Sjl3tfiK:^>^SItL. P^iJt^^)- 
?r]lill$-li:5ffl3ti^-A;^7'y s'^'Bl 16a tr*UT 

v^5„ f&.^'^fSi^mm^i 1 7(4. ^KDmmmmic 

^;^7'y •y^' 1 1 8J4, f-AXT'y y^El 1 8 a?r 

*LTV^5„ r<;>t'-i>.;=^7°y ■y^J'ffil 1 8 a (4. 0>Jx 
(4, P<i3tfiK5^^ 2 0 8 0 J: p 

(C7ioTV^5o 7;*-hX'fX^^l 19(4. #Bg^<^* 
SSrSSLT. #fii3t»gijiJtfi^S (auto power con 
troll ;£kT. APCtlEfo ) 5r?f 5 fefed^V^f^H 
5t»T-fo-5, Z(D77t- Vf-iT-^f 1 1 9(4. 

[0 0 8 3] fs/^Ts'T'l 1 1(4. *)!f.i^«l 

1 2*^Pjt7)^^stf-A;^yi; 1 1 8otr— A;^yy 
s'^'Ei 1 8 aT-SW$n-Cilffi-5:6-rSj(c. t*-A;^ 
7°y 1 1 8«l|j; 'J)il{^iHm$tifc{i*t'-A;^yy 
5':?12 0. 2^^WJl3t«l 2 i*Jj:t;tSE:^±(f 5 7- 

1 2 2^<i;?LTV^5, {i3tf-A;^7'y s'^' 1 2 014. 

$-Hr5{i7tl^-A;:^7'y 5/;?® 1 2 0a «:^fCV^-5o 

2 5^fiJte?t« 1 2 1(4. 017 {c:^3V^•r7tttcD;&^BIgi5^ 
lCiBg$nfciS3tSl 2 1Rt. 5t«<D^E{Wl355^(cEg 
^HfciSETtffil 2 1 L t^WLTV^5o ;te7t«l 2 1 

R, 1 2 1 L(4, m 1 (r>mM.<r>mm\,z.i6n^2^mm.% 

«1 4<0|lit«l 4R, 1 4 Li:lRl^<Dfc(OT-fc?). S! 

)fe«l 2 1 R(4{i*:^[6]Sr-4 5° leie^-fr. iS3t1Sl 
2 1 L(4ii3t:fr[Rl^+4 5° iHlte^-frS, ji:*>±(f5 7 
-1 2 2(4. 2^^m%Wii 2il}^h(r>%n%m\zn\^ 

X4 5° (C«(t?>nT. 25>fi|;te*1Sl 2 Id^lbcOit 
?r. mi 7(;i*5lt5Sli(cE^-t-5:^!RU-[^«tTKW1- 

[0 0 8 4] f y^'Ts/T'l 1 1(4. 2^5-fiJil3t 
«1 2 l;i»^f3W)t^5i:-fc,J:(f 5 7-1 2 2<ORttffiT-H 

1fSiefit«E«^ldSHlt$nfci:#lc. *1f«15»iEft:i 

(Dmmmm 2 m^cMf^-r^M^^^^'i 23 1. zcdm 

#)UVXl 2 3?r. 7tt»ISiaf^J*i*iroJ¥^*(pl*3J;t/ 
S7s/^':^|fi]{-^il)^tg'iT^^^3;-^ 1 2 4 (Hi 

[0 0 8 5] fyi?Ts/7'l 1 1 (4. 7tMg« 1 

1 2;6^e5iO?t-4Sii3tf-^;=^7'y 1 1 6<D<S^f- 

-fc.;^7'y yaffil 1 6 aT-g:it$ixrjifTi-5:^f6]{c. 

ii7tf-A;=^7'y 2/^11 6«j; (jpidiaa^n^csrsi 

it^H^l 2 5. auvXl 2 6, f-Ay^yy 1 

2 7i5J:t>'7;i- hr-^x^'^? 1 2 8^«XTV^-5o ^FbI 
jt^SSSl 2 5(4. mi(0*ffiWfl^li(Cio(t5^ra3t^ 
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!Jy^'12 7li. t'-A^:/!; yaffil 2 7 a ^^LT 
CKOf-AJ^yy S'^'Bl 2 7 a Ji. S 
<B3tJ*5)'Sr2 0%iUl$-ii:. 8 0%g:Wi-5<t 9 l-'io 

12 7ICAttt, tf-i^xy!; s/^ffil 2 7 at?Slt$ 

ii^mt. fijtf-AxT'y j/^' 1 2 0{c:Alt-t-5J;5 

[0 0 8 61 fs'^'Ts'T'l 1 ll±. if-J^:^:f 
y s'^'l 2 7lc*3»t5iB?tf-A;^7'y 5/^ 1 2 0i:tt 

t'-A;^yy S'^ 1 2 7^|lli^})lil-ES^^^ 20 
fci£bU^Xl2 9. v-y > Ky ^/H^^Xl 3 Oioii; 
45Jfi]7;i- hf^w'XiJ'^' 1 3 1 Sr^i;tTV^5„ 4:»Sl|7 
* hy'i' xi? ^ 1 3 1 14. ^1 nM^<DWmA^iiii ^ 4 
^W\y:i- h^f ■< 7-^^ 29 tmm<r)h<oX'hi). 
V^)iijvu>'X2 814. ^rK)Rtl!ffi(D>?.L>tt/i5 4^Sij7 
hT-fr^i? 1 3 1 W5J-fiJII(w5*LT4 5° Sr/ii-i 

[0 0 8 7] fy^'T^n 1 114. MJC. t'-AX7° 
y s/^l 1 8IC4o(t5iB?te'-Ay^7'y y^' 1 2 0i:f4 

E.nm\^.. t'-A^yy •y^' 1 1 8mii^m\^uw-^h. 30 

/cJg^U^'Xl 3 2ioi.XICCBTU^ 1 3 3%ffi;t-C 
(0 0 8 81 fs'^'Ts'T'l 1 1{4. lElr, <S3te'-A 

p^yy j/^ 1 1 6ic*j(t5^rBi*^Piii 2 5 tt4s*t 

/t^y/-^' 1^:^X1 3 4*J<t05^^ffl5t2g^gl 3 5 

^iixTV>5„ ^«ffl3t!!?.Siei 3 5(4. ^IfSIE^^ 
1 ©.-fs n Al 3 (C|5»^ ix5<f «?r^»1-5fc«) 
(?!)^l4&ft2 6 6 nm©^^1-^t^ttil^-r5J;p^- 
/j^oT^^5. r i 0 fiMmm^mmm. 1 3 5 1 lt 40 
(4. u-^t/tm^. u—ftftm(otiiMit%:0mmit^m 
K^mi.xi&M:m^LxtiiMi-^^m^Wimm^^hti 

5o ^yp'-iJ'U'VXl 3 4(4. ^«ffl)fei!iilgl 3 5 

IIJS^JT'(4. ^*ffl7t^g^fil 3 5(4. S<i3fe<^3tSrtli 

[0 0 8 91 HI 8(C^LfcJ; 9(-. 3t^3-^.y h 1 4 
0(4. 3t^rL=-;/ 4 1 ^<ix.TV^5„ ^cC^fc. m 

1 8-C{4. h*ft:i 4 1 (njSffiaJ^^iT);^*:* 

LTV^So Jt^^-y h*^*:i 4 1 (;il4. ii^tO^y^ 50 
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-^'U^'Xl 1 3. HDy-fA^^l 1 4. liE3tffl3t^lg 

^=•1 1 5. {S)tK'-i*x7*y 1 1 6. fiti=a^r«i?t^ 

PSl 1 7. t'-A;^yy y^ 1 1 8. (iJtb'-A;^^ 
yy^i20. 2^>tiJiJE)t«i 2 1. i*>±(f 57-1 

2 2. ^FBlJt^li^ 1 2 5 . au>Xl2 6. f-AX 

7°y y^ 1 2 7. ifhu^'Xi 2 9. ->y vKy^/n/v- 

Xl 3 0. ^^U'yXl 3 2io<tt;5=iy y-^w>xi 

3 4;i5gi9f;j-»tP>ixTV^5o 

[ 0 0 9 0 1 HI 1 8 (4. j^^tffljt^^i^ 1 1 5 t LT 1 

{t, %^:^=Ly h^if-wi 4 1 (^[c(4. 

1 5<7)ttilt3t»cj3lt5S<i*^^>t Pii3tsS;5>i:<OJt* 
^^^^-^^^(C. ^-^^ 1 4 2 t. r<7)*— ^? 14 2 
ro|±i;'3ttro|51te5:Jl3tffi3t^«^^l 1 5(c:fiii1-5fcfe 
©:¥T1 4 3!4S^»te>ixTV>5o 
[ 0 0 9 1 1 HI 1 9 (4. te*«^fflV^/c::te*ffl)tf:*^ 

1 1 5(Dm^7f^\^tzt(ox-h^o z.<Dmiz.}smM^m 

%^m^l 1 5(4. 5:t^(wS^(Rjf 5 2t6:(0«tt(Dii*« 
115a. 115b tr^rLTVSo rix^C0jl3t« 1 1 
5 a, 1 1 5 bC05*5<^'>'i< t :^(4l2I*L7il^iE 

liii^Si-io-c. lllfi(Dii^Pn;&ip]ic:^fii$ix. 1^19 
(a), (b) (c:^Lfc<t9fc:. ll?fe«l 1 5 a, 11 
5 b;45fi/j:?)^^(-*Jlt5Jg*Sl 1 5 a , 1 1 5 b (D 

^tf©)¥;zy^;i5^fti-.5J:5(-'ioTi^5„ rtb{cj:i). 

ii7t«ii5a. \ i5h^m^-ti>%<r>m%m^mt 

t. li!E5tffl3t^^^^ 1 1 5roffllt3t(cj3(t5 

S i: P d^fig^ t rolt^^^^fbl- 5 J: 5 (^ ^j: o 

rv^-So ''i*^. 019 (a) (C:T^LfciplC. Jg^«l 
15 a, 1 1 5 bro-&tf<^)Ji:i?^;i5::»c#v^i:t»c(4*S3t^ 
< >:e9. 01 9 (b) lc^Lfcj;5(;i. tSptlgi 
15a, 115b <^>^H-(^ff ^AS/J^ ^ V ^ i: # (- 

[0 0 9 21 T^=}-^^--$' 1 2 4(4. ^fe^^^ y h* 
(*: 1 4 1 OiiSlcS? t) f'tCt bixTV^e, 1 1 2 

(4. r<o^jg$^si 1 2^mm-r^mmm^i 4 5 1- 

flc^k^n, rrolZlijlHlKl 4 5i:*(33.::rs' h3^^1 4 

9(4. APC0K1 4 6 t-<*ft:^iX. rcOAPClHlS& 
14 6t*(r. zLz^y V^W-l 4\<r>mm^M'0¥H-fh 
tLTV>-5„ APClelggl 4 6(4. 7^ hTW x i> 1 1 
9(^til;'j5r±ii|iiL. #33^ttDAPC<7)/■cil^)(C^V^fJi^5 
it-^APC, Sr4fiK1-'5i 9lC?ioTV^-5o 
^fx^^? 1 2 8(4. APCHKl 4 7 t-fls^t^tJx. d 
(75APCIh]3S1 4 7 i:#{C. h*f*:i 4 1 OdW 

^c©'3^t^t^>4^-cv^5„ APcmssi 4 7(4, 7;j-hx 

^x^'^' 1 1 9rotb;^^igi|iL. 1f«[3t<OAPC<7?fc«) 

(^ffli/^f>ix5m-§-APC*i ^^fi)<:1-^.J;5i::''<fo-cv^ 

2>» ^-^ 1 4 2(Oifi<f(C*$(tS3.jz5/ 4 1 (T) 

ffl!lS(C(4. ^APClHJSSl 4 6. 1 4 7*»ejCDfB^AP 
Cr,f , APC-j SrJtlSLT. te*ffl3t^^^-l 1 5 
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[0 0 9 3] A^my^ hy'^Ti^^l 3 1^1. ^ttim 
K8 5 (Ill2#0a) i-flc^k^tt. -(D^^miHl8S8 5 t 

5c CCDTU^13 3«. CCDTU-'Y 1 3 3c^igii) 
^CCDTl^>r 1 3 3(Dliit}im^(Ofi!]im^i:noiB^!^ 
m^^l 4 9 t-i^it^tl. ^fOff-^MSlElSSl 4 9 t 

5o 3 5tt. z<D'^^mitmmmi 3 

5^p»]i-5iP»|Hl?&l 5 Oi: r<7)IBI!i[pI 
^15 0i*(C. ^^:y 4 1 (0«Blc5ii9f+tt 

^b^^TV^So ^::^:y 4 1 (7){piJS{^l^. MIC, 3t 

o, h 1 4 Ort<7)|H!«S<?!?fe^^^^x M 4 Of^t(D 

^HnhfiX\^^^o roAtb;^^- M 5 1 icfi, 

y( /<yu:^iyy/u^—'y/ui 5 2;^|5gJ^^^^XV^5o 
[0 0 9 4] ^fc. il^L?:cV^;^^ ^^^^:yh^ft:i 20 

[0 0 9 5] HI 2 0 (1, itm.m& 112^. ^Si5:(7)Sft 

GfcE1-o ) fciU^Wfe (Sir. BtEi-o ) (7)3fe(7) 
1/— !f3t€railtprt^?'cffc(7)i: CCDTU-ri33 

R, G, B(7)3feO)tS:<^ffiWHg^.^t'^i Lfc:®'^^ 
(7)t°yi^T:yy 1 1 1 <om^<D—mi:7f:\^tzh(^Xh 
5o 30 

[0 0 9 61 1^2 o{::^Ltim{^^n^^mmmi i 2 

y Xi. 1 6 1 li. R*AWg|5 1 6 2 R. GTtAtfgP 1 6 
2G. B^AIt^l 6 2 B^{i;irv^5o ^AW^P 1 6 
2R, 162G. I 6 2Bliat. 'tn't'tl^lEy^J^y^ 
16 3R, 16 3G, 1 6 3B;65^tte>tlTV^5o 
Slfil 1 2fl. Mi-. "tfl^^nR^. Git. B^t^ffitt 
■r5¥»*U-if (WT. LDtia-To ) 164R, 1 
64G, 1 6 4B #LD1 6 4R, 164G, 16 
4 B i 19 mit^ nfcitS:¥fT**:(C UT^Am 1 6 2 40 
R, 162G, 1 6 2B{CAW^-^6:=^ y P^--^ l/^/X 
16 5R, 16 5G, 1 6 5Bi:^<ix.TV^5o #LD 
16 4R, 16 4G, 1 6 4BJ:>9|±llt$tlfcR7fe. G 
BJtfl> y l/^Xl 6 5 R, 1 6 5G, 1 

6 5 B. 1 6 3R, 163G, 1 6 3 B 

mx. fe^J^T^yXAl 6 l(CA*tL. fe-g^^y^yxi. 

1 6 1 tC ioT-g-^^tlT. 1 1 4 (CAM 

+ 5 J: 9 f-J^CoTl^^o ^c^:fo\ 1112 Oic^ L/C i^jTfii. 
in 1 7{Cio\,-f ^=2 V 1 3fiiS:tt«bnTV^ 

50 
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[0 0 9 7] 1112 O|C^Lfc0il(;i*5{t5CCDTU-f 1 

3 3(i. fe^^f^T^y XA 1 7 1 ^1ixTV^?>o Z<D^^ 
^?yyXAl7 1fi. RTtttJWSPl 7 2R. G^taM^ 
17 2G. B^tami 7 2B^ffl;?iTV^5o #i±i#t^ 

17 2R, 17 2G, 1 7 2B\at^ ^tl^fimjEy^ 
/l-^17 3R, 17 3G, 1 7 3 B;a^i5Jt b^^TV^5o 
CCDTW13 3(1. Ml-, ^-ixm. #ttimi7 
2R, 17 2G, 1 7 2B(CSftfRl-r5^4a(-Ea5tU. 
R^tM^. G3tW^> Bytmrn^mm-t^CCDl 7 4 
R, 174G. 1 7 4 B ir^iixTV^^. ^^^l-VXl 
3 2m^^h(Ditit. fe5>«|Xy XA 1 7 1 (C ioTR 

G3t. B3tJc5>»^tl. ^(ORjt. G?fe. B^fi. 
«iE:7^/U^ 1 7 3 R, 17 3G, 17 3B 
5rST. CCD 1 7 4 R, 17 4G, 17.4BicAlt1- 
5 J: Pl-^^oTV^-So 

[0 0 9 8] 1212 1^^V^LI1!2 3^#fiSLT. * 

mm(Dmm\^i^n^it^^='y h 1 4 0(7:);^y'< Kiii*:) 
^i-^sm. 132 2it. B±ikm\^ts{i^^:^y^ vm^ 

[0 0 9 9] y^y^ h^m^mmit. it^^=-^y M 4 0 
co#tii*r^l-fn'oTWt-ia«^ttfc2*(7)V-t:7 h i 

81A, 1 8 1 Bi. M 8 1 A, 1 8 1 B IC 

o# 2o-fo^tte)tt. ^v-^-^ M81A, 181B 
{ceoT#tt^tg?i*ftSl 8 2 i:. *ttSl 8 2 i:^^ 
^^5/ M 4 0 i:^»ttfi^t;iil*S1-5ffi{it3Ll 8 3 

M 4 OSrv/^y' M 8 1 A, 1 8 1 B[w}& 
oT^ift^itSfcftt^ y ^T^-^' 1 8 4 t Sr<ix.TV^ 

[0 10 0] y-T^-^' 1 8 414. ^^^~-y M 4 
0K>TiffilFI5(cai^$ixfc=-r/H 8 Sir. -gP;4S=i-r>'U 
1 8 5 i 5 ^t^i- J/ M 4 0 co^tiJ 

*|S]|;i&'oTEa^*xfc1^=4^(^20<03-i? 1 8 6A, 

18 6Bt, 3— iJ'lSeA, 1 8 6BrortJa95iw3^ 
;H 8 5('*ff^-r5± 5»;i@^$tlfc-r/;^s/ M 8 7 
A, 1 8 7Bi^<ixTl^5o 

[0 10 1] rrt?. K3|fJ««rof^ffl(^lo^^■c 
^BJi-5o y-T^-^' 1 8 4^!))^t^-tir5i:. ?t^^ 

0 2 3lc^LfcJ;5l-. Its 1 8 2 (4^|£-y:-rtc:. Wg 
18 2 t5t^^=-S' M 4 0 t<7)P^|rotStfiai 8 3dS^ 
ff^-rSo V 1 4 0CD^fii^5fi(f^(^^|l?:gx 

•5 t . M 4 0 icigiie LT^hS 18 2 tlEfi 

M 4 0 (Dm±-h^''^A-fi t # (C(4|*S: l 8 2 
-r. i(Dtz)^. tiSl 8 2 (;i<tSJ*^5rlSSitX't 

Srfit{SL?i?55P,, yzrr^—^' 1 8 4tcJ;oT*^3.= 
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[0 10 2] 1 2 4(4, 1 2 

S^^WL. Wl 8 1^4''il^tU-ClHlte'SIt6?iRtt?^4^ 

8 2ICI4, ttl 8 1 (c5F^tl-2ocD?Ll 

5c. 3E(-, r(^7:^-*;^ffl:3^'/H 8 4CD^J10— SB 10 
V>5„ ri^=f-=^^—^ 1 2 4»4, lEtC, #7L1 8 3tC# 

«X.Tl/^5o jfefi^U-vXl 2 3»4, T^^^.j:-^' 1 2 
4(7)«^±^^ffilC^o^^T. 2 3»4'.L>tttl 

[0 10 3] 2>C{C, 02 4*V^LIiI2 7Sr#MLT, 

?tffi<^?F^ffi('tJlt5*1f aiSm^ffl <0x-^^ y TIC 20 

^12414. ^i^w-V-Xl 2 3^*1f#i5»^ft:i(Off 

[0 104] 11124 (a) ~ (c) J4, T^f-=.:^—9 

12 4(CioT. S^U-^^Xl 2 3^3tff«ffi»iKi^ 1 

T^'^oi:!^-;? 1 2 4{4, ^±^^tSTI4, (b) Id^L 

fct>^ffiiC;iCoTV^S„ T^^3.3i-^l 2 4(4. la^L 30 
^il/^mSffrtTi:'-fe;=!.ffi3'('-'K-iiS1--5r iX', (b) 
7n\^1-z.im.t^h. (a) *fc(4 (c) \C7§^V.fzim\z.^ 
fti-'Si^l-'iCoTV^So -©J: 5l-*f!^L'>-Xl 2 3 

[0 10 5] EI2 5f4, nmwX \ 2 3 

5. 1112 5ICtJI.^T. ^?^l 9 1 (4, *l-!^U'>'Xl 2 3 
(0->-^'{'J;5^tb*lRl^«L. !^^1 9 214. 
:^Xl 2 3cD^I^(^T:^-ir;^(Cj;5^ttl*-[p]*^LTV^ 40 
5o *fc??^19 3(4, 'y-^\CX^^mtnmP^7^ 
■fe;^S:#fflLfc«^(Ct3lt5*t!^^>'Xl 2 ScTJtf-^ro 

^'Xl 2 3(Otfi6Sr. jJiJ;i»42mmSS<^#»l$-fr5r 

[0 10 6] ^mmmmx'\i. ?iiFi^r:j'-tx5rfflv> 

T, *ffi«IS»««f^l<^x-^3:yT(C>FfLT. #.W 
*5<tmtlS)t(75fiLtt** (f— JJ<) *tT5o 112 6(4. 

:L(DiM.m^iib^m.m-r^tzist>(r>m^M^xh?>c 

}^^{c:*3lt53t1t^lE»^^lT'(4. 1112 6 (a) {C^ 50 
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LfciptC. T KU'X • f'— 3K3;yT6{C»4. ^hyy 

i!'S(;ii//p-7'2 0 1 ;i5ffM^ttTV^?)/5^ x-^^U 
T7(C(4. ^^/l'-:/2 0 l;as?gfiK$nTV>JiV\ S-tc. 
r K l^X • 1^-J}^3l y T 6 (0«g|5lCI4. ^u-y^ (Dn± 

wfcftlcfflv^tixS t*(cx-;?3^ y r 7 ©i^ffiSBcD 5 
W5. ) imi-i^y h?\\2 0 2imiA^tiX\^^^o 

[0 1 0 7] 112 6 (b) (CtSV^r. 0 3 (4. IE 

»*fc(4S4B#(ciJ(t5*f'^^>Xl 2 scot'bcDiygi; 

7 (cfi[^B??-§-ft#fi(c J: <0 If «^#«lE&-t 5^^. X 
-^'^i y T 7 {c#mfS«^$i^fc^^^8Sr If ^1-5^(^(4. 

2 SfOtf-L^^rx-iJ'^y T 7rtT-ff±^-tir 
TiJii^-fic. 02 6 (b) iC^Lfcipt-. j^t^JU'^/X 
1 2 3(0'^'bii^y''-'$'=^VT7 t^<r>mm(r>7 KUX • 
f— y T 6 (O-gP i: ^^tf EFB^rtT-aaMDl-r 5 i 
Um[HTi'±:^i^\'^XM<^\^y:^l 2 3(r>'p-b 
^r^Sj^-ar-S, ^LT. e-y h^2 0 2 ^fflV^T^' n 

y T6f*3(7?IS:rB^2 O 4|::*3V>T. ^i\'—^2 0 1 ^rfflV" 

|SF^2 0 4. 2 0 4WWx-^'3LyT7^-g-tf|i:Fll2 0 
5rtT'(4. Vyy^y^^-if-^'ut>-f.. EFBl2 0 4ffl 
igB#(04^M^i!^iti-6o M^l^y^l 2 3<D'P't-(0^«l 
{;it5(t5i(f9iILcDfi[g(4. W^Lfc^n s/^^lcS^Jv^ 

5. 02 6 (b) ^C^3V^T, ^#2 0 6(4. fEfik*fc(4 

5o wO'^'- h{f-^T'(4. /-^-f (H) U"</KDi:td5. 
IEfl^*fef4S^W^'(' 5 Vj/-e*)5r i: ?:*LTV>5„ 
y 7 7rt(D-:£ceBir«-1f #?r#aiS»-t'?>l- 
(4. tF!lx(4. y-hm^t''^^4 U^/>(Dt^icm9i^ 
*i!ii^Bi 1 2(Dtb;^)S:E»ffl(DSai;^)l--rsJ; 5 

tC-t-H«J;V^ X-^':tyT7(^(0-^(0ffi@Tl- 
#»IE»^tv/cffilBSrff^i-5(C(4. i5iJx(4. ^-hit 
u-^/K^t #(iSt)l6<j(;i. 112^9 
^feSTtaWS-ar-Sipl-Lfct) X CCDTU-f 1 3 3*s« 

^^■>■r ?'^aHg^WLTV^5S#(c(4. hft-^;i5^N 

[0108] ±iSro J; 0 'i^fe-C. #MJt*3 J:t/1t«* 

rofiia^*^>srfT 9 r t i I? . ^mnmmm^ 1 (om- 

figl^(c*5V^T. tbgsMSv^Btra. lEfi^^S^Srtf 
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[0 1 0 9] 02 7ii, i^—i'izj:?,^W5tnmfhT^ 

[0 110] 13 2 8*Jj:Uf|a2 9?r#BB,LT. )t 

i^BJ-rSo Ill2 8(i. fi-h]} -yi^nW-^m. 0 2 9 

T^/^S3ttfmffitj«^*10-g^5^SMS-&^..^^a5 2 1 2 
r©^.«|J2 1 2S:^Ki-5v'-ys'^'2 1 at^^TL 
TV^5. v'-V-y^ 2 1 3f4. 2 1 2 

Hm^i^n^y). m-^mt. ia2 8i'^tfcj;5i-. ^> 

|fP2 1 2^rHC-CV>-5;S^ ;!7-hy 5/v'2 1 1 
(cioT, 0 2 9lc::^LfcJ; 51-^^352 1 2SrH^t5*• 
[0 1 1 ll 03 O/iV>L034 4:#BSLT, 1 

[0 112] 03 oji, %'^m^mm\<r>y\m^n^ 

•f5i5l-2o03fe#^;^-y H 4 OA, 14 0BSria 
BLfcCsj|:;^LTV>5o Jt^^^-;/ M 4 0 Art. 02 

1 •;/ M 4 Qibnmmm (fiiT. A 

4 OBtt. 02 llC^Lit*^i=5' K 1 AQtXmn 

wmm. (iiiT. B^-fytm^o ) rotw-cfeSo 2 

0(?5)t!^i=S/ M 4 0 A. 1 4 0 B(4. S y y v' 40 

2 1 1(7)^,35 2 1 2 itJSMi-'STtitffiiSi^iift^if-^t 

iRj-f 5{iia(-iea$4x5o ^%^=^^y m 4 o 

A, 1 4 0B<O;^7-r Ki^'JSIfllll^ ^ttm, 
^=S/hl40A, 1 4 0 BC>>tt!|^UyXl 2 SCOtf-L- 

[0113] 0 3 1 «ISi^^«f^ 1 ro#®l^5rtlP] 

1-5J;9(c-?:*vm2oro^^a=5' h^iaSt, -g-ff 
4o<7)3t^rL- y h§;^(t/c:Cry$:^UTV^S. 03 2 
li, 03 1©A-A' ^^dS0, 03 3fi. 03 liriB 50 
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-B' Il»fffi0t?*>5, rrotaj-ctt. ^lEftiKft: i 

<r>-1i<nm (0 3 1 (r*3(t5»a) t::*f[6]-t-?.J; 

2 003^^^=5/ M 4 OA, 1 4 0B;55iEe$n, ?t 

>^mmmi^\<r>i(la:)5<o^ (03 itijotta^B) l-*t 

|6]i-5J;5{-. 2o©3t^^=y M 4 OC. 14 CD 

;i5iEa§i^Tv^5„ jt^^-r: j/ M 4 0 K^-irf 

[0 1 1 4] 3fc^^--> M 4 0 A, 14 0Bt^©;^ 

71- vm^mmn^w. ^^■a-%^=^~v m 4 oc. 

1 4 ODt^ro^y-f Kis^t)^«Wffia(D^ftfi, 03 
0SrfflV>TBJi?^Ufcji9T-fc5. !^e*5, 4 0(D3t^3.::^ 
-yhl40A, 14 OB, 14 0C, 14 0D^Wa(C 
fiJffl-rSICHs )tif #iE^«f*: 1 i: bX. i^ffiii-P)«tf 

[ 0 1 1 5 ] 0 3 4 (i. %mmxi.mk^ i c^^st^f^ 

1-5J;5fc-tHm8fi(Djt¥:x;^s/ h€:BSSL. -a-ff 

-ei4, 3t<t«f2ikSCft: 1 <D-;&»ffi (03 4 l^tJttS* 
B) (;i*t(6]-r5J;5l-. %m<r>%'^^~y\-\ aq^ ~ 
14 0, ;Ji5Ea^n. 3tffi^iE»jKi*: 1 »ftfa,;&(^ffi (0 

3 4{ctJ«t5«ffi) {cj!iMS]-r5J;5lc. 8<i©3fc#^- 
yM409 ~14 0i. ;i5|Bg$tb-ci,^5o *^^-s/ 
M 4 0. , 1 4 03 , 1 4 05 , 1 4 07 , 1 4 

Oi. , 14 0«. 1 40.., 1 4 0« {4, A^'-l'T'rot 
©T-*>5. 3fe^3.=i5, M 4 O2 , 14 0. . 14 
Os , 14 0., 1 4 O9 , 1 4 Oil . 1 4 0.3 , 14 
0.5 l±. B^?'1'7'0't,(^-Cfc'5o ^%^=^~y V<i:>7.7 

^^=i'y h^^mcmm-f-^Kfi. *-hy -yv^iciRifi^ 

[0 116] t^^X\ *^lS(7)Jg^lctJtt5)tit#l2 
lliW4$IS*JiU'?ti^#iE®ij!««^i Sr^tf->;^7^A-c 

5 'iffl^J-^ffl-T'S ->;^xi^(::*5V>T. 'Mm.LfcB±^J: 

[0 117] ^:ZX\ 0iJxtf0 3 O;'fV^L0 3 4lC^U 
y 7° 1 1 1 SrKftS d i: J; D , 1 
f-yi^T-yyi 1 1 (cio T luetic: fa^^S4^?T 9 d 
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[01181 HI 3 5 Lm 4 6 5r#H?. LT, * 

[0 119] *IIJSroj|^^IC*i(t53ttfSfe^iE(*:i 
fi, *D^7 7-<tcJ:o-Clt«^5fE^^n?)|gl<^ifffi 10 

S t ^J^S t -5 J; 9 J-HK* $ ^5 f> , B 1 otf «g 

^•frT, ||2rotf«ll-E»$ixfcff#^S4^Hgt b 20 

^ + y y -f 7° t ic 5^ (t <b ^ i: T- 1 5 o 
[0 12 01 03 S/iVL-SS 7I±. 3LT^^yf9>( 
■f(n>%m%%mmm- 1 ?r/1^ H 3 5 fiJttt^lSftiEfr 

1 ro^^J-roWffiBIT-fe t) . HI 3 6 ti^titaiia^lKfls: 1 » 

^5^ro5>fi?M^iii-efe 9,037 M'mmtMmM i © 
it^^^-rof^msT-fc^o r<o3tif®ie^jK*i (i« so 

ffi^55ltffii:?toTV>;5KMStS2 2 1 ^cDSltS 
;K2 2 1 £DSWffil-*flS]1-'5<J; 5l-iE«^nfcSBJS« 

2 2 2t, SltSS2 2 1 tgW£«2 2 2 t^rBlr^cO 
PBllir'PST5^Jl;^-i-f-2 2 3*5j:l>*l^ii^-^-1^2 
2 4i:, 3?g»S2 2 2lCt5tt5SWSffi2 2 lifflcoffi 
fc^-g'$ixfcjJtn^^7i^l2 2 5 i:?re;tTV''5„ Sit 
S«2 2 l(OSWffit*ni/7AS2 2 5 i<^Wl:ili> 

Aa2 2 5(±. ^l©tf«Si:7i5o K#t»*52 2 1(D 
SWBJ-fi. -fy}if)V--fl)m^^f\.Xii^. ri^Rlt 40 

[0 12 1] 0 3 8?il/^L04 OH. S§^StS=3f-t yT" 
^ -r ^«7tffi^fE®j«i*: 1 5:^ L, 0 3 8 (43tfil#f5» 

1 <;)iii-:ji-(DW®0-C'fo "9.039 \%%'^m.%m.wiM 

2. :gB^S1S2 3 3;!)K r <7»fi(cSl $4xT«^K^tLT 
l/^5„ a?^StS2 3 l(c:*3»t^>*n^^7 AS2 3 2 til 
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JC. Kltl^2 3 4;iS^ltP)tlTV^5o r(DS0JS«2 3 

1 |ciolt5*D^7i^S2 3 2 irHS*tfti]WS^^. ^2 

2i:(omiat. jg0JS«2 3 i\:ii:^m^(^f9-^(0^^ 
s'7';i5)^fi£$ix-CV^5. SMS«2 3 3tt. :gWS«2 

3 1 \Zit-<X»< ?ioTV>6c. 

[0 12 21 sfc. :^mm<owmizt=ni>%mmmmm 

[0 12 3] 04 1/£V^U04 314. Ji-ffi^l'T'O^fei^ 
^iE»JKft:i Sr*L. 04 Itt. S^^iU. 2mm(0^' 
-r7'<D5t1t^|5&jif!|Jl»»rffi0. 04 214. ff^^f^i 
0. 6inmCD^-r7°K)*ifffil2^ffift:i<O»Tffi0, 04 

^3t*5J;TJ51f«5t<oMWott*^^-rtiie^0Tfc5<, 0 

4 14oJ:T/04 2(C7i%tfc^ttfSfeS^I«^^l(4. 03 8 
(::^Lfcffijg;c/£oTV>5. fcfc'L. 04 1{C^Lfc5t 
1tSE&^i*l»4. mmm^2 3 1. 3^n^^7Ag2 3 
2*JJ;t/SMS«2 3 3ro-g-|tC>ff^i4Sl. 2mmi:'ie 

oTio"?. m4 2\z7f:Ltc%nnmmm^iii. sp^a 

tg2 3 1, JJva^yAS2 3 2joj;t/3igS«2 3 3ro 
[0124] ^fi^u-vX 1 2 3 i •? ^tltSSKSIKft: 1 (C 

Bait$ix6iE»ffl#Bi5t 2 4 1 f4. 

X 1 2 3 i "J 3ttf «fE»li{*: 1 tcHS.|t$n5ltffi3t 2 4 
214. *Di/7Al2 3 2i ►) t,#ttiffl-C-ft'b/h^i)^t 
Si 9(ciR^-t-'5. ^ro^*. ^^D^7A12 3 2lc:tJ 
v^T. E#ffl#!f.*2 4 1 t1f«)t2 4 2 t{::J:5T# 
^ii2 4 3;65jf^^$ti-5o 
[0 12 5] nc*5. 04 ltJj;TJ04 2 (C»4. SWStS 
^ 7*^ T-T-itffi ^' T-WJtlt^lSfitjif*: 1 Sr^ U 

^1 SrfilfiKLTtiv^ rro«^lc(4. SBJStS2 2 
2. *n^^7A^2 2 5*3J;u:alr^-^S'7'<7)'^t^WJf 
i^^^U. 2mm4/cl40. 6mmt J: 5»--t"5. 
[0 12 6] 04 4/£V^L04 614. i^ffi^'f' T'rojttf 
«l5Sfea^l^^L. 04 414. :g5gS«^YS'7'^'l' 
y©)tttmfii«^(*:i«)»fffi0. 04 5J4. air^-^ix 
T'^'f 7'<©)t1f#IEft!»*lcO»fffi0. 04 6 14. i^ffi 

tf«3t(OBglt(Dtt:^^^1-mBJ0-e&5o 04.4IC.T?U 
fc3feit«iaaj««^ 1 14. 04 2 tC^T^ Lfc>^-® -< T'^O 2 
tt»5ttf«IEJtJ*«i:^. RW)]i2 3 4|B]±-C?S'9^i^-& 
Sfc. 04 5IC:^L.fc3titgHEa 
j3li*:i(4, 03 5;c:^Lfc)tffi^'>r7'(^2*S:</)3t1*«IH 
mm»^. 5lt»S2 2 lP±T-?ii9^i^ii:fc«3tic;fjr 
oTl^S, ^£i3. 04 5(OT^Lfc^j*ffife«!S^(*:H-*3 
V^T. jtiR'l(^jS§^StS2 2 2. 3J-^^^?'7i>.e2 2 SJoi 
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[0 127] *f!^u:/xi 2 3x*)it'snnmmmi^i\^ 
X 1 2 3 J: 9 1 Kmki^ixi>mmtit 2 a 

2J±. ^Di/7i^^2 3 2, 2 2 5 ct <? t^tfiftilT-ftt 

3 2.2 2 5lCi3V>T, l2Mkffl#^,*2 4 1 t1t#5t2 

4 2i:tc:J:5T#^lg2 4 S^i^ff^i^fe^ixSo 

10 12 8] t r^-C, *||fficOJI^^(CJoft5*tt«K 10 

(c. s§^s«2 5 2(75K-ffii:i. 7"y iffv-zfrnm^ 

;=^^' 2 5 1 ^^fflV^5#-a'^C^4, 04 Std^tfci^lC, 

Stit^u^Xi 2 3 J; fj^x-f;^^ 2 5 1 \zmM^i\-^it 
Sr, %'f^:^i' 2 5 1 l^iav^TT"!; ^^/t'— :/;!i5jf^fiK$ti 

^■tirS, ^C*5, 04 7l;:^Lfc3t7''r;^;J' 2 5 HC*jV^ 
T. gPJStg2 5 2©ff;^(i. fiSJ;tlf 1. 2mmT-fc 20 
5. 134 7tc^Lfci5''j:«jg©^X'<x^i:LT(4. 
CD. CD-ROM. CD-R {y^VU>:^' (Write 
Once) ^-rytDCD) . MD (^^r-f;^^) ^^S^fo 

So 

[0 12 91 Sfc, 1114 9fi:T^bfcJ; 5»-> >tSt-. 7° 
y ^/^->^;^S}g|^fe$4^J.oSI^I^2 6 3*5tSftfj*tfc:2 

ftcDjl0^SlS2 6 2^. KltK2 6 3lRl±T-?i'5-g-i:>-t- 

fciWitwii^B^-i'T'o^x^';^^' 2 6 1 €rfflv^5®-g-i- 
14. 0 5 OlcS^LfcJ;5»-. ^fi^i'VXl 2 3J;>)3tT 

^-^^^ 2 6 1 l::Mlt^i^5^!f;5r^ itx^'^^iJ' 2 6 1 dis 30 

T-ftt/h^t'i5J:?ICi|X*^*So 114 9lC^ 

Lfc*xWJ^^' 2 6 1 ICJSV^T. >Trffl!l<^iSl^affi 2 6 2 
roff^fi. 0!lx:lJO. 6mmT'fc5„ HSOlC^LfcJ; 
P'i«iScOJtr'fX^i:LTI4. DVD. DVD-RO 
M. DVD-RAM. MO (itM%) r'-C^^^ii^h 

[0 13 01 /jrio. i^mM<Dfm\cii\-ii>%mmi.m.m. 

^lT'f±. ||2(7Dffi#S<^. 0iJx.tfIil4 7^04 91;:^ 

5. rcoa^. %2nmm.m\^%m^ntL'^mt. 

tvTV^SWT-. i5 2(7)it^gSrt*5fero3tf^^-;^^fC*3J-t 

;^ ^ Iw *5 It 2) tt as ic tei^ ^ txfc f— (73 fc *!) roffi 
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fc. ^2roffiai (t^5l5(0)tx-<;=^^ir*5{t5ffi^l) 
[0 13 1] *^J|(Of^^lctJ(t5?tif«Efl^S 

J4. 25J:7C7=^i?;9'/w<^?-xi^#|;iS<5<1fai5t3 0 2 

Sr^^t^-fr€.^PBlJt'SP^3 0 1 i:. ZO^W^%m^^ 
3 0 1 ;ii»t>(Dtt^^3 0 2Sr*3tL-C. *n^^7AlS^ 
^ft:3 0 0{C>!d-LTBg|ti-5U'>'X3 0 3i:. fiffliSS^ 
FBlWI-^^li^^xfc#flS3t3 0 5 5:^4^-^:. rwgtBg^ 
3 0 5 Sr* n 3 0 0 ti*f LTjf 3 0 

2 i:li&il:3£l-S:^[^-6^bBS-W1-'5fiLtS^ra3t^^S3 0 
4t. ff^^ttfc:2i!>c5cx-:^^'/W-?^'->if#?r1^tti-r 
•5fcfc(0CCDTl/-Y 3 0 8 i:. *n ^7 A|5^|S^<*:3 

0 O^^bttilt^tvSlf^^feS 0 6Sr*3tLTCCDTV' 
'f 3 0 8±lcHB,|t-f 5 V-VX3 0 7 SrltxTV^So 

[0132] 0 5 1 {C^ Lfcl5fi^S±*T-(4. IE»^l;i 
»4. lEfi^-rSi^lii^^cotta^xv'^'rXL.. •?-(00;S» 

1 Adroit -^^rM»^ 2 ^7c{Z.^W LT 2 JI^tcx v'^/W-?^' 

rrT'(4. # l~#n(0'<-v?x-^Sr. PC* 

AiE^j«($:3oo;^#fiie«^l-5t(^tl-?)o # 

# 1 ~ # n SicM't 5fiffilf^ffl«> 2 J^TC 

l~#n^4j*i-5o *-f. iroE^^ 
(e:j4. -^r-- KcS-^v^T. Sra^t^SISSSO 
lIcioT. 35FBl«){cSP^nfctfa3t3 0 2$r^fig 
L. u-^XS 0 3^^LT7l^c3^7A|Eft|«f*:3 0 OC: 

r^*^raS3 0 4lc4:oT. tiS!:t@^iS^ra«){c^sl$nfc 

#BS^ 3 0 5 ^^fig L. t-s n AfE^JIft: 3 0 0 dfi? 

^O^^. *o^^7A|afitiif$:3 0 0ICI4. It 
^*3 0 2 t#Hg3t3 0 5 t(Oa*a-^i:?-*{;::J:oT-et 

2~# nC0f5^^(;^l4. ^- v^x- # 2 ~ 

#n(cS-:5VNT. 2gFflpfe^lS^3 0 1 (cioT. 

\cmm^Hfzmm%zo2^^fSL\.. m^f—^nz-^ 

#n(CS^V^T. fiitB^Ffl7tSSIIS3 0 4|cj;oT. ^ 
ti;6S^ffi6<)tc^^$nfc#Ba3te3 0 5*^^L. r^^P> 
1f«>fe3 0 2iSi.Xf^m%^ OS^t^uifyK^mM:^ 

3 0 0(cK|t1-5, ro?J;9(CLT. ^t^a^y J^mmM 

flsa 0 0(ciott5l^-@BiTlc. MP:<75tW#^s#aBS®;$ 
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2, -. 7.9v^ra, -) Sr^TL-CV^^o 
[0 13 3] ;^^5/^*^bfiES(D-^-v=x-^^W:t1" 

^C7)#ss)t3 0 5(±. ■tro{4ffix-^*3j;0;'<-v=x- 

3 0 6d5^41-5„ roS4*3 0 6l4. ^>X3 0 7 
^^LTCCDTU-I' 3 0 ff:fe3t<7)2 2)cx 10 

/<^'->';4SCCDT W 3 0 8icJ;c-Cl^ttl$tt5„ 

[ 0 1 3 4 I la 5 2 (4. Wffl* 3 0 2 t 3 0 5 O 

^^i5J;oT* n^7A|E^^f*:3 Q (i\z.=^^1^im^ 

(a) (4, -i-v^x-^S l(::S<3<ttS?t3 0 2 
. i:.^tax-^# It-*<5<#fig3t3 0 5i O^gftC 
ioT. T#*R3 0 9. ;5S?^^$ix-5ai^Sr^bTV^ 
5„ l^fill^. (b) (4. -^-v^-r-i^fl 2lcS^<ifa 20 
^3 0 2, -eLtax-i5'#2icS-^<#S*3 0 5, 

L. (c) {4, 3lc:S^<it«*3 0 2 

3 ■fu1fx-:J'# 3(cao*<#HB7t3 0 53 

[0 13 5] ;*:^igroJF^||lc*5lt57ttt#IEaW 

[0 1 3 6] *-f. US 3*341/115 4$:#MLT. ^^ 30 
-7pB#(7)ftffl(-ov^Ttft0^-r5o 0 5 3 (41^-7}^■B^I-*5 

-3jf^(c:j4. ^r^m^PS 1 2 5 14. ^iii*7)Sii»f*tffi 

5o 'iiS. ni/Sn-79014. S^ft-^R F 4 0 ffi 

[0 1 3 71 jtaSilBl 1 2i4^fcWlt$tvfc7t(4. ^-u 
^-^uvXi 1 3ir4o-C¥tTJt^i:Sn. ND7^ 
^K?l 1 4. 1 SSrWitCiiiSLT. d 

^t--i>,X7°y -y^? 1 1 eClAlt-tSo iSTfet— i^xy 

y -^^ 1 1 eicAWbfc^wp t>(75s<i^^i!c^N4. <i3t 
e--A;^7'y y^'Bi 1 6 aX-SW^n, -^Wiit^m^ 
1 2 5(c:4oTii»f$ix5o 1 1 

6(cAWLfc^o5*>cop<i*fife^^(4, <i^t'-A;=<.7° 

y j/iJ'ffi 1 1 6 a ^]lJa L. fi:tBSB.m^«iS 1 1 7 Sr 50 
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iiiatr, tr-AXT'!; 5'^' 1 1 stAlt-rSo tr-i^ 

;^7°y -y;? 1 1 8(cA»Lfc3t<0-g|5{4. t--A;^7°y 
i/^ffll 1 8 a T-Stt$tl> {i*t'-A;^yy -y^ 1 2 
O^iiiiLT, 2^>SiJJl3t«l 2 1 iCAlt-fSo 

2 ^>fiJ]te*« 1 2 1 ©JSl3t« 1 2 1 R Sriii® L^)fe 
l4Bii*t''i'9. Jgjfe«l 2 1 L^aiMLfc?t(4A<i5t 

t^i-S. arJ^fJJIjtSi 2 1 ^Sriij©tfc*i4. Az:*>±tf 

5 7-1 2 2-t?Rlt$nT. Ssfi^UVXl 2 3{c4o-C 

'bft«tc*>'57"y ^^/i'-:7"±T'iK^1-5 4 5 

feflfeiEfrii-flSW^tts, ro3t(4, yy ;//w-^"±-C' 

■So Jitiv ia5 3-Cf4s 4L*>±ff 5 7-1 2 2^*B&U 

[0 13 8] tSm»ffift:i A-ibroM!9*l4. 
Xl 2 3T-¥fT3tmt Stv, 2 5^-»Jig?t«l 2 1 ^iiii 
UTSiDti^iSo wOMt)*<4. m±^-J^^^'J -y 
^ 1 2 oroM^tiT— ^:^:7'y -y^Bi 2 O aT-KM^ix 

T. t'-AX7°y y^ 1 2 7ICAWL, -35^)5t'-A;^ 
7°y S/^ffil 2 7 a ^SigUT, O WVX 1 2 9 *J 40^ 
i/y >'Ky;&yn^vXi 3 OSrHfilcaiSLfcrn, 4:5>f« 
7;!- hr-f-r^'^ 1 3 1 (c4oTltfctl§^x5o ^LT. 
'<D4^j^my* Yf-i7-^9 1 3 1 £D|ll;^{e:S-^v^T. 
^aitil]^8 Sl^ioT. 7;l--;^;=^:t7-fg-^FE. h 
7 5/ :^ /zn 7 -fflr-§-T E *5 4 t5W^m^ R F dS^^ § 

[0 13 9] ^fc. t'-A;^7°y s/^' 1 1 SICAWtfc 
^ro— gi5J4, hxi'X^^' 1 1 91-AltL,. r<7)7 
hx-f Ti^^ 1 1 9<Oill;/3ft-^|;i*-^V^T. APCH] 
Kl 4 6»c:J;-3T^t-§-APCr.f ^s^fig^ttSo -et 
X. rofB^APCr.f (;i£'^"l.>T, 3ttt#IE#i«#: 1 
J-Bglt § ix5 *co^l:*s-^ 5 4 5 J- A P C ;i5ff 

*<^Wirf4. •faf-APCrf ;asBff:tW»c^t< 
7t€)4 5(-. ^WlHlSSl 4 8;4S^-^' 1 A2^WMiV, 
X. mMit^^=i- \ 1 5^^S1-S. fc5lM4, i^- 
Jtf^(CI4. 1 5SriiiliLfc**5p{g3t 

)*5^o;t^t/i54 5(-. iteJfeffi*^*?- 1 1 5?r^^ 
L. ^ai^ei 1 2oai;'3^PSL-CAPCSr^T9 4 5 
lcLTfc4l'\ 7;*- hx-fx^'^ 1 1 9 

ii*»fcli®^t6'^t>(0-C'fc5a^(-l4. 7;i-hx^'x 
1 1 9©#g:^gl5Srom;'3fS-^f-*-^>'^T. {iEffi^ 
^^fe'^WSSi 1 7tc:t5it5Pi*ftwiiia3tl:^£rWgi5U 

6 4 5 IvilSS-f- 5 4 5 1- U T t> 4 V >o 
[0 14 0] ±fEK>-y— /I^BflCtJl-tS^ST-Jt. 
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1 0 1 4 1 1 0 5 4 *|IISrof?l8{C*5tt53t1t«fa 

y^^J'W^SIt LT, i^ffi;5'-Y7'03txi'^i? 2 6 1 ^¥ 
Ifrv^?), wO^x^-;^^ 2 6 l-C-(4, 6 2 10 

tCt5lt5SWM2 6 3{i|(D®tC7°y ^^/W-^2 6 

ju-y2 6 sJiT-iR^I-SJ; ^tr-r;^^ 2 6 lie 

ioT^PSixT, j^Tf^U-VXl 2 3ffl!|{r:goT< 5,. • 
[0 14 2] jjcic, 12 5 5/£V^Lia5 7€:#MbT. E 

Sfs/^'Ts/T'l 1 1 »4^S5r/T^-rtftPJia. 056. S 
BIS 6(C^L.fcJ;5(-, ^tf #IB&iE^ 1 i LT, 
[0143] 1E»B#(C(4. ^FB^^'Slill 1 2 5 (±. laft 

5o &ffi^F^5t^PSl 1 7(4. iiiSf S*(->^tT. 
SSitCLTfileSO (r a d) ;4-7i (r a d) ^iitRSt) 30 

[0144] *|IJi(7?Jf^^T'l4. ?!EI-tftBJ Lfc i 5 (C. 

1-5^1^(4. Jsfi^UVXl 2 SCDEf'MSx— ^'^y T7 

t-^:(Opipii(DT Kl^;^ • f— *"j^yT 6(^—35 t^r-atf 

*|-!^^VXl 2 SCi^^'L^Sr^idS-frSo ^fi^l'^'Xl 2 
3«f'6/iSx-^'^yT7rt(OBIf^(^fil[ff(Ctfct# 40 
tc. iltR6*)(c:, %UMl 1 2rom;'3?riB®ffi<Oi«iii;/3 

[0 1 4 5] 3tj^.gSl 1 2;4^f>m#^ttfc*f4. =■ y 

p<-;?U>Xl 1 3lc:J;■oT¥^7^t*i $tl, ND7w- 
/U^ 1 1 4. Jg5tffl3t#«^ 1 1 5S:)«ICiijaLT. m 
3tf-A;^7'y s'^ 1 1 6(;iAW+5, 
y 5/^' 1 1 6(rAltLfc?t<0 5*)roP<i3t^^>(4. <i?t 
t'-A;^7'y -y^'ffil 16a ^rSilL. {Sffi^FalTt'XP 
§11 1 7>S:jiigL. -tOl^,. 3t(75fita;4S^HW{C^li^ 
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A;^7'y 1 1 SfrAStfSo tf-A;^yy s^^ 1 1 

8(::AltL/cfE^ffl#BS3tro-a3l4. K'-A;^yy-;/^ 
Bl 1 8 a-CKlt^tl., {iJtt'-A^T'y y^' 1 2 OSr 

aiit-c. 2^#Jte*«i 2 i(cAlti-5o wr-c. 2 

5>fiJli3t« 1 2 1 (r>mid& 1 2 1 R ^aiS LfclE»ffl# 
HS)t(4B{iiti:7it». Jl^tSl 2 1 L^aiiLfcie^ffl 
#HS^{4A<i*i:^£-5. 25^fiM^tSl 2 1 SraigUfc 
|B»ffl#^5t(4, a*)±ff 5 7-1 2 2T'SSt$ixT. 
^i^uvXl 2 3lcJ;o-C*3tStiT. 7tif«ffi»^<* 

1 Idfclt 5* 0^/7 7.8 2 2 5 i ►) 'bftffl!lT'lR:^-r-5 i 

it. >£*>±lf 5y-l 2 2^=tl^&LTV^5o 
[0 14 6] fi5tf-i.;^7'y s/^ 1 1 eiciAlt 

116a T'Sit^n. ^m^/tmm^i 2 5 sraiSL. 

If^^t'i.So ro««5t(4> If-A^^^y 1 2 7 
(CAlt-rSo lf-A>^7'y s'^' 1 2 7{J:Alttfc1f#5t 
C»-aJ(4. C-ix;^yy ix^Sl 2 7 aT-K*t^ix. <B 
Jtf-Ayt.T'y y;? 1 2 OOt'— AT^^y .yaffil 2 0 
a T'KW 2 ^fiJte5t« 1 2 1 (CAW-r 5o ^1 ^ 

-C. 2 ^J-tJiSE^S 1 2 1 (??iSE5t« 1 2 1 R SraoS Lfctt 
^*(4A{i)tt7'£'9. mitmi 2 1 L^ai§Lfctt#* 
(4 B Mit t -5, 2 3^fiJ:K?t« 1 2 1 ?raii L fc1f 
14. At*>±(f 5 7-1 2 2-eStt$*t-C. *f!feU>Xl 

2 3(CJ;oT«3t$ixT. 3t««ISati«* 1 (c^^ltS* 
n ^7 AM 2 2 5 4 1? t#ml{|l|-t— B-ltK^Lffim L^'i^J 
b;i^n^7AS2 2 54:ajai-2>J; Pi-. *if«IB»itt 

[0 14 7] -ei;?^*. 0 5 6\C^LtiX 5 I-. 
7 AS 2 2 5(e*JV^-r. te»ffl#fi8?t3 1 1 t1f#Jt3 

1 2 tlcJ:ST^M*^3 1 3jS5J^^$tv5o r<OT#® 

^3 1 3(4. m^mm^fi-r. f£t^. ms sic^l^ 

i5l-. aw-V'Xl 2 6C0{4g3 1 O^l^S-t-?)^ iT- 
1 3(D:»c#$S:ISlE-t5ri:;4ST-#5, 
[0 14 8] HIS 7le*Lfc4 5t-. :*p^'7AS2 2 

5rt-c-i4. 2^mm^mi 2 i«7?jg^t«i 2 1 L^m^ 

Lfc Aii*roffi»ffl#fiS* 3 1 1 A t . 2 ^#JJg)t« 1 

2 irote^t^si 2 1 R^mmhtzAM^<D^n^s 1 2 

A t r-'Fm L. 2 5)-*]Jg*S 1 2 1 Ojg Jt« 1 2 1 R 
aii t/c Bii?fe(7?feftffl#Ba,^ 3 1 1 B t . 2 ^Wlig^t 
«1 2 IWjg^t^l 2 1 LSraigLfcB<S3feWtS^3t3 

g 2 2 5 rt{cf$:aWl-:|E^$n5 = 
[0 14 9] *fc. l5»-r5lf«S(-. fS®ffi#R83t(7) 

2 2 5(D|^-@BlTl-. a^(Olf^Sr#aiE^1-Sr 
[0 15 0] i:Z6X\ 05 SIC^LfdJ; 5«-. l^'--'^ 
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* hr'-fT'^^ 1 1 ^<r>y:^V'f^7-^9 
1 1 9ro|i!;^j{t-^l;:S-^v^-c, APCIhI^I 4 6 Clio 

^ 1 2 7(CAitUfc1$#JtO-|Fi5«x bx-TT'^'^' 
i2 8(c:AttL, bx-r-r^'^ 1 2 8<Dm;'3it 

-§■(;l^':5v^r. APCISl^l 4 yiCioTff-^-APC 

APc^j icS'^v>-c, 3ttt$afa»«f^i(-HSit§tt5 

{CAPC;j5fT*3n.S. PitilHlSg 1 4 8 

wJti'feS i pic. ^-^ 1 4 2^igii)LT. teTfeffl^t 

1 1 5 ^llS1-^>. 1 1 9Wg 

^tfTJS^S^'-^^^tS^-l-^iS J: 5 J: p I- LTt> 20 

1 2 8(o=s-S3t^s©ai;'3ft#i-«<5<'^T. ■m^'mm 

J; 5 tcffiS-t5 J; 5 tw Lt t 

[0 15 1] ^fc. *llte<^?g^T-|±. «#AP 

«?tro-g-tj-<73?*a;?is*iij'<cffi t/<e5J;5t:::APC d^fti? 30 
&i:LT(4. *agg«i 1 2wttj;'3<ot°-^{iIco^J<9. 

[0 15 2] 115 8t5j:i;50 5 9 5r#BSLT. ^ 

^@il^:iSii»f*^lilc:$tu2)o {itB^WJt^P^ 1 1 7 40 
^^H5„ TtiSSiei 1 2*»e5(l^t/!l5|±ll^$^^•f, ^« 

10 15 3] -^mmmmm.! a 5d^?,i±iw$nfc* 

3 y pj-^u^xi 3 4tJ:J:or¥fT?t*t$tt. 
{fi^t'-A;:^^!} 1 1 BdAWt. {i^tf-A;^7° 
U 2/^351 1 6 aT'S«^i^. &ffl^M*^P^l i 7 
%iiigUT. t--A;^7°!; 2/cf 1 1 8(cAlt-r5, tf- 
J>.7.-:r^) y9 \ \ 8tc:AWUfc3t<o-^»i. 50 
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y 5/^'ffil 1 8 a-CSlt$iXx iBit.tr- A ;^ 7" y s'^' 1 
2 0^aiaLT. 2 5^fiJJI*ffil 2 1 1'AM-rSo 
T% 2^#liSE*« 1 2 1 rojgjtffi 12 1 RlriiiULfc-it 
\%^%%hfi'0. li3tSl 2 1 LSra)ISLfc*«Aii3t 
hfi.^, 2^^'mm \ 2 1 SrSiitfc^liv ir*>±(f 
5 7-1 2 2-CSM$HT. 2 3t-J;oT 

«5fe$nT. ?t1ff$6iafit«lffl(-:fctt5*o^^7i.S2 

oT. *D^7i>.S2 2 5rt<D^#^^3 1 3{Cff^Rfe§ 
II. At*>±ff ^ y- 1 2 2 Sr^l«&LTV^5» 

[0 15 4] %'^mmm^\\^nth'^^^<r> 

[015 5]4fc. t'-A;^7'y 5'^' 1 1 SlcAWLfc 
^*ffl<^3fe<73-^f4. yitY'f-i'T^ 9 \ \ 9 (CAW 

L. hx-CXi'i? 1 1 9Wtti*it-f-t-S<5V'> 

T. APCIeli^l 4 eicioTff^APC,., 

^^5o -tLT. r«DfS-§-APCr,f icS-^i^T. *1f^ 
ISSilfr 1 (cH8,#t $tvS^*ffl<55?tro^l:^^-^lc^i 5 
J;5(cAPC;5S^Tt?^^■5„ A«:6«Jlctt. ft-tAPC„, 

^5ff^(Dtt(c^L<'t5<};5(c. ^«ffl3t«SI«i3 5 

<^tti;'3^Iifi-t-5o hT^^-Xi?^ 1 1 9Wg?tgPiiS 

am'^^llclC^^f'JStl. *fc. fi[ta^P^3t^^^ 1 1 7 
;isSia5t»'b^S|5^Bgi'i^>fOT-fo?)#-e-lc(±. 7;!- fx 

-fxi?^ 1 1 9co^s^ta5^l(om;^^t-^^cso-^^T. ■li 

ta^rBm^PSl l 7(c:*3(t5)iii*ft<^3lii3t»5ria® 
LT. *1f«|S»iEfrl(cRg|t$*t55t^ffl©3tro3SS 

J; pfcpS-rai p(v:LT't>J;v\ 
[0 15 6] 2>:(C. 116 O^iV^L06 2 5r#^bT:. ff 
^^O^^ffl(co^^TSil^i-5. 0 6 0(4. S4^lCjo(t 

5 ^ T 1 1 1 Otft^Sr^-rtftB^Hl. H 6 1 . II 

6 2(1. ^n-?ix. S!feBt(cfc(tS*{Sm»a^^iro 

[0 15 7] W^^ICH. ^FBl3t^^Sll 2 5(1. ^iS 

*;55jiBr«ffi(c^ix5, \ 1 7(1. ii 

ji-t-SJtlcJtLT. M^«^p/-?^->^(ci^oT. is* 
S(c:. ^^©fit1=eSrS5^(-LTffi1=BS0 (rad) *^;r 
(rad) ^iltRWlCftJ^-rar tiricT. 3tW{4+i 
^^rflWic^PLT. 7t ofita ^ W 6^ (c ^ HfcH 
4ffl#.^-7fe5r^fi)t-f ■5. w^T-. *IIJS0*J-e(l. ff^ffl 
#fiB3tWfii[fflW'Sp/-?i?->'(i. ■(stffl^rpl3t'SllS 1 1 
7<Df>'il>(c*f LT. 114 L J; 5 i:1-5tff#<©f2^B#(wt3 
(t •5fe»ffl#,^.3tto{5:tS(75^P/<^ - V i: MMW£''<9 

[ 0 1 5 8] 3tJ!tiilSl 1 2;!)^ibttilt^ilfc)t(l. ^'J 
pt-^'U^^Xi 1 3lc:J;oTW)fe:^<t ^ti. ND^^- 
tv9\\\. mtmit^m^X l 5Sr)«(-iiiiU-C. iB 
^ttf-AXT'y y^' 1 1 6(CAI+-f5o (Sitt^'-.i'^:^ 
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If-A^yy yi^iSl 1 6 a-CSIt^n. ^F^JttSSS 

1 2 5irJ:oTii»f$n2>o iS)tt'-A;^yy s/^' 1 l 

y 1 6 aSrSiSt. fetS^ra^tSgiaSl l 7Sr 

1 1 8(cAlt-r5o t'-A;^yy s/^ 1 1 StcAitt 
fcS4ffl#B§5t(D-i5Ht, lf-A;^yy y;?Sl 1 8 a 
T-KWStv. •(i3tt'-i>.;^7'y •y^J' 1 2 OSriliiL-C. 10 
2^»iJiS3tffil 2 KiAWtS. ^CT\ 2^fiJte5tte 
12 1 coJfejt«l 2 1 RS:iijaLfcff4ffl#HSit»4B<i 
3t t 0 . JS^ttS 1 2 1 L ^iiii Lfcffiffi#BB)t(iA 
{i*i^i5o 2^^fiJli£3t«l 2 1 *iii§LfcS;£ffi#flS 
5t(4> ^^±lf $7-1 2 2-C£W$itT. ^Pfi^l^vX 

1 2 3 (ClioTftJfe^FitT, 3tit«fS^j«ff 1 JC*5»t5 
7^ n 2 2 5 i tUfBlT-lR^-r 5 i 5 t^, 3ttf 

[0 15 91 /jrjo. ^^nm»mi^i\^ni-^n±mm 20 

[0 1 6 0] 136 2(r;5^LfcJ; 2^$>mit^l 2 

KOm^^l 2 1 RSrajltfcBii?troS4ffi#fia3fe3 
15B{±, *n^'7A^2 2 SSriiigL, /-J^O:/7Ag 

2 2 50^ffl!l(7?iK^&aiCfc.5SW®T-5:ltL. 

7iKg2 2 ssrsgai^-r-s, sits-csit 

*5l^T, ^ftB#{ClE»ffl#BS3t3 1 1 A;65BB|t$tlfcS 30 
M^iiiiL. J.o|H®ffl#,BS7t 3 1 1 Atl^i:^p/<^ 
->'05ti:/ioTl^5, i^oT. rroff±ffl#HS.^3i 
SBlCioT. ^gfffi«3 1 3 it). fE»^»Ci3lt5tt 
S*3 1 2AlcmLfcff43t3 1 6B7)S%±i-5. -1 
i7)S^)t3 1 6BI4. 2 3iil-.il^f1-^. 

[0 16 1] mm^. 2s^^m^mi 2 i<oii*«i 2 

1 LSriiigLfcA{S*coS^£ffl#BB)t3 1 5Af4. /t:n 
i/7AJi2 2 S^riiiiL. *n^7Aa2 2 5<?5^iRi)(75 

#Ha7t3 1 5Af4. ^^®li3 1 3rtl;:t5V^T. Eft^ 

[cmmm^m^s 1 1 B;65Ba,it$nfc@f;f^iijiu, j. 

o|Eai:ffl#RS3t 3 1 1 B t|lC3f^/<;?->'ro3tt 'io 
TV>5o t^oT, r<7D|f^ffl#HS3t3 1 5 AfCioT, 
¥^^«3 1 Sit). tE»Bt(Ciott5lf|S5t3 1 2BtC 
*tt£:LfcS±^3 1 6 A;65|§^1-?>o roS^)t3 1 6 
Att. SStifeU-VXl 2 3ffly---ilff-t-5o 
10 16 2] Bm^(r>n±^3 1 6BI4, ^fl^UVXl 

2 3 ^iiii Lfcm. 2 ^i-fJl^JtS 1 2 1 (7)JiSEit« 1 2 1 
RSraigLT, P<S3tC0Jti:/£5o A<g3troS^5t3 1 50 
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6AI4. St^lUi^Xl 2 3^iiiiL/c^, 25>Si|St*« 
1 2 irolilJtffil 2 1 L^iiiiLT. P{i3t(7)3tt/£ 
5„ 2 5>fIffiE*ISl 2 1 SriiigLfcS**l±. fiJtlf- 

AXT'y 5'iS'i 2 ot;iAltL. (i?tt'-A7i7°y y^ffi 

12 0a ^iiiatX. fcT-A;:^?'"; 1 1 8\ZA^-t 
5„ k'-AXT"!; -;/i5' 1 1 8 (CAW LycS^TfcO-gS 
14, t'-AXT'D 5/^®l 1 8 a §rSiiL, fe^^^X 
1 3 2=Sriij§L-C, CCDTW 1 3 3»;iAW-t"5„ ^£ 

0 6 Olc^Ufcipld, ie^w:^Xi 3 2rofiaSr 
liS-f CCDTU'f' 1 3 3<::*H-5S43t© 

[0163] CCDTW13 3 Jildfi, lEft^fCtilt 

D ^7 AS 2 2 5 Iwlg^roffl S(;i5#afe»^4xTV^-5« 

[0 16 4] ^fc, f- y s'^' 1 1 8ICAW Lfc 
S4ffl#,^^©-a5»4, 7;*-hX'fr^'^ll 9ICAlt 

T> APCIeli^l 4 eiCioTft-^APCf 

Si p^cAPC«s^T^:>^^5o *i*fi<){cf±, ft^APC 

r.f ^^gff^cofttC^ L < T'iS i 9 fC, ^iilHlfS 1 4 8 

^— 1 4 2 ^lEii Lx. m^mtft^m^ 1 1 5 

iiiigL75:)t^sp<i^fi)<;5^c7);^i:/i5<J: 5ic:. te^tffl*^ 
*^l 1 S^^SL, *ai$gfil 1 2 0ai;'3Srl^SLT 
APC^rtf p ipl-LTtiv^ 7;*- hx^f x^'^ 1 1 
9©g5ta5i4S«IS:»«li^-^f'l^i^^ feffi^rajt 

tt. 7;*- hx^r^'^ 1 1 9 0#S5tg6«»tti;tl{t-^IC 

S':5v>T, isffi^w^^is^i 1 7icinir^mmm<Dm 
[0 16 5] ^ft. *il^fe©Jg^i^ctJ^^T. 3tMg«i 

12tLT. R, G, Bro3feWU'-f-*7t^{tilt^Bg?i 
troSrfflV\ CCDTU'f 1 3 3 R, G. B03fe 

t LT. -etimR. G, B(73€-fe©3fe<^^(Cj;o-C3fe 
##tt<0^{t:-t-2) 3 ® OtK □ ^7 AJiSr^r-r 5 t WSrffl 

T% ^tffi#fS»^ft: 1 (D^-mmic 3 @S(Offi^Srl5^ 
•rsr i t) coif ^^^fite^l-^ 

r iijS^figt^tS. ±5fioj; 5^c3S(0Jj^D^7i^Ji5r 
W-f SIEfiiiiflsi: L-C(4, DuPontliJiiH 
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RF-700X059-20 (Sdd^) 

[0 1 6 61 ±awJ:5f-. R. G, B©3fe(7)^tJ: 

l^-@fifrl->ttT, R. G. Bro#fi.felc. NF^^tiJT-lf 
#(Diafii«:fTP. R. G, B(D#fefttc, 

^mSixSii'^tcfi, R. G, BW3fe<05tlcJ:Sif# 
(D#afe&^tT5wt if?. tajxtfRSrMSB (S±& 10 

tio#8 (=2' ) m(o\nnt^s.m.i-i^i:i!)i-s!mtf£ 

Sic) PgsS<^1f«^ffl«Fi-^»^. R, G. B(03^(D 
[0 16 7] R, G. B(D3fe(75)felCj;5tH#(D#aE 

G, B(D\,^-rM^i^otitt-tn(i. n±m^m^tm 

^ffl#fiSJtSrR, G, B(D^h<0iiM<0 2&<D^tLt:. 
a-a-lcii. S^ffl#as3ti:lslC2fecr)3t?:ffiv^rfaft$ 

tvfc2aacoif^o;^;55|f-t§n5o ^(0 2mm<o^m 

CCDTU'I' 1 3 3{C*5V>T, 
$ti2>. fl4ffl#BB3t^R. G, B0 3fei;57ti: 

Lfc^^lcii. 3fero3t5:fflv^Tiafit$nfc3a«©1f 
^;jS^ril4$tl2)o r(03aiirott#«, CCDTL' 

^^mmtmii^R, g, Bw#fetecos^^-t-?>» 

[0 16 81 me 3*3j:T/ia6 4«r#SaLT. * 

h • y — K • 7:7^ • y-< h (Direct Rrad After Writ 

e -.uT. DRAwtist-o ) mmt. ^mK.mm<Dy 

y( h . x^r; n V h P— (Write Power Controll ; 40 

[0 16 91 DRAWltBgi-oV>-CUiej-r5. 

fS®^. a^lC, tefii^ixfclf^Offi^ (Verify) ^ff 

[0 17 01 £kT. @5 5*Jj;t/Sl5 7?r#BB,LT. * 

llte<75?f^Jg(C*5 It 5 D R AWHfgcOj^SdoV ^T|ji0J1- 
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So *n^'7i>.l2 2 5(^T% 25)-#JJS* 

tgl 2 l(^:^3t«l 2 1 LSriiiaLfcA{iitrof2»-S# 
,^5t3 11Ai. 2 ^fiJiffi*« 1 2 1 1 2 1 R 

SraiabfcAii3fe©lS«*3 1 2At;iSTi?ft. 2 5^tt 

:K3te«i 2 1 <7)i^7t«i 2 1 R^mmLfzBM^(ofim 

ffl#flB.3t 3 1 1 B t . 25^fiJJS^ffi 1 2 1 OjJl^tS 1 2 
1 LS:ai&L^:Bfi3trottgl3t3 1 2Bi;JST#L. r 
ttf><^T^/-«^-i^ii»3l^n^7AS2 2 SrtldflsSie^lC 

[0 17 11 ri7)<t pic, ^^^<^->y!)i:isn^7AS 

Jfe^l 2 1 L^ffliiLfcA{i3t(7>IEfi^ffl#BS^3 1 1 A 
d52j^n^7i>.B2 2 5(0*Mroi|X^{a«»Cfo5SltffiT' 
SltLfc3t(Cj:':.T. f5liffl#.«*3 1 1 BJCioT^ 
#/<^-V;4SiE0^tlfc®B;f i , Ali)feOff4plf;^5^ 
:t-r-5o rwS^^tlt. ^feU-yXl 2 3ffi!j'^i4tTL. 
St!^ u:/X 1 2 3 ^riiil Lfc«, 2 12 1© 

Hjfetgl 2 1 L«riia@LT. PditW^ti: 
(C. 25^fiMtSl 2 l(7?lg3tffil 2 1 RSriiiiLfcB 
(i5t©Sfi^ffi#S5t3 1 1 B;iS*:ni/7AS2 2 Sroft 

ffl#fiS3t3 1 1 Alc:ioTT#/>i5'-:/d5|E»$nfca 
FfJ:'?, B{i?troS^*7)5^^t-5o ^<DS:t7tli. *r 
#iu:/Xl 2 3{i)-^iittL, ^f^Jl/VXl 2 3SraiiL 
fc«. 2^>S4ig3te« 1 2 1 (Di(iSi3t« 1 2 1 R b 
X. FU%(^%hfi^. 2 5>fi««l 2 1 ^ai^Lfc 
S^Jtf±, <iitt"-A;^7'y y;? 1 2 OlcAWL, MJt 
f— 2 0 a SriligL-C, fcT— 
-y^ 1 1 8(CAlt-r?.o t'-A;^yy y;? 1 1 8 lCA« 
LfcS^JtW-aSli, f-A;^7'y -y^Sl 1 8 a^ii 
ilL, ;S^U>'Xl 3 2^aiaLT, CCDTU-r 1 3 
3(CAttt-C^ttJ$n-5, C«i5f-L-C, <f«COfE& 

[0 17 21 me 3tCj3V>T!^#3 2 1 )tW^IEii 

1 0? 1 ®b1tJc*3 It 5 ft # wfEfitMi&mroSii^Fpl 
CCDT W 1 3 3rottJ;'3^'<-'^tw^^.K)— esJSr 
;^Lfc'broT-fo-5, wWi^tC, CCDTU'1'13 3© 

fclt5T^^-?^-^^OlE&cDS-g-VMc:iJ;CT. 
:*:§v^lii:^ IE»$tifcTi^^<;5'-v (iilT. 

T. E^^IC. CCDTU-r 1 3 3(?5Ui;'3^'<-'^^)^ 
f&-t^ztii'-X'^i>, 

[0 17 31 :^mM(r)1^mxit. »*L<li. ±J6<wj; 
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5 »il D R A iSrffl V ^Tgf a WlilJf 9 - 

h^^yrir^tt'So r;^h:tyTiii, x-^'^yr? 
T-fe-5„ *t-C. »4L<li, avhn-^gofi. It 

i p/iCCDTU'-l' 1 3 3«ffl;^U-</K07°n7r-l'>'l' 

^JoJ;T>*CCDT U-r 1 3 3(7)ai:^)^'</l'ro7'D7r-l' 
-'^ro^^aJl!l^^4:^TV\ 0'J;t«ll6 3lC*5l/''T??-§-3 2 1 

[0 1 741 itz. =iVhD-79 0»i, giaUfcyo 

hn-7 9 0«, S^rotfSro|5®ro^{-ll. CCDT 
U'l' 1 3 3<Dai;':^^/^^i^^i.t-C. ■?rOtil;/3i/'</i-/!i5 

[0 17 5] tit. Bu^wipii. :^mt&<o1^mx^^t. 

fe»S4^ie(4. =i> 9 0 J; IB^-f 5tf^ 

;ii54x.e>n. :i(oif^^, ^mit^m^ (ii6 4t-i4. 

SLMtlE-r. ) 1 2 5(0^m^<i'~>(Oy'-^ t^£?> 40 
i:'?\cn^it-r^:^^^='-V3 3 1 CCDTl'i'l 
3 3<^tti;'3x— ^'5:. hn — 7 9 O^J^b^i^^ — ^ 
3 3 1 t'^CSi5l-«-^^t:■t 
Sx=>— ^322i:. =i:^ hn — 7 9 o;i^f>3::/3 — 
3 3 1 K^-^htl^f-i' tT^-yS 2 2|CJ;-?T# 
'btl-5r'-^i^ltl5L. JtlS^^wW^^^iV ^^- 
7 9 0(cSSJt|!5g|53 3 3 i:5r«x.TV^5„ itgclf|53 3 
3»±. itgfSi!£*</5tS^t LT. ^J;t«. JtlS-rS2 0(73 

=iVhn-790(Cj||5, 3i^hn-99 Ort, 50 
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[0 17 61 -(Di^ic. :^mm(omm\^mii>^^n 
^xi>. mmfium^mx-mmmi^tfi o^t i-x-^ 

(0 17 71 4fc. *lllfe<o}gS8tcJ;ixtf, 1t#©IS^ 

^<oistgT-i±. iE»t!)f^4'tc, mm^t\'fz^n<r>mmA^ 

[0 17 81 J!fc»i. #miEft^roWPC<iffil-oV>Tlft 

^M'^i-^mmx'hio 

[0 17 91 rr-c% IB®/^^-vroill5f?a*l4, 
/■?7P«-^i-{S#-r'5o tioT. wpca«g-en. m 

[0 18 01 *^iS<^ff^ffilctJ(t5WPC»figT'(4. ^ 
«)^ji>T*iv^fc, He sjc^UfcJ; ^/iCCDTu-'i' 1 

3 3(Dliit)^^'i^<0:/oyr^McS<5^>X. l~m 

)ttjj;t>'itS3t^*ij«i- 5., ID 6 3 ten. tm^^mit 

tj i r>-1tf85t CD Bs.itBtft^ 2)m^(c:*5 (t 
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^^m^smi^- 1 5 m<omm%:n o t 

OtL. T, . . Ts , T4 , Ts ^fl^'fi. 

[0 18 1] ^<7)J;p(c, ;$:|liSroff^lS{cJ;ti.tf, #a 

[0 18 2] ir^-C-. *^lS(7?ff$ffilciolt53ttf«E 
»S^t$lgl-<ttLtf. :^*©ifi^5rffl«a(^3ttf#fe» 10 
^i«^l(;ifefi^-f-5r i^JnTBgirT-^So :z<D^tii. it» 

£iyClftBJ1-5 J: 5^•::^ RAID (Redundant Arra 
ys of Inexpensive Disks ) ^m^!t^ Lfcffi^»|E» 
^tf 5 :i t ^5 T- 1 S i 5 o T V ^ -5 . 
[0 18 3] RAIDS«tt, ^^0^^-K7'-<;^^'^ 
B^^fflLT. 7i:fitt?rl-r5J;5l^-r-^?rl5^-t-5 20 

IDI±. RAID-ld>f)RAID-5S-CcD5otr5> 

AID-1. RA I D-SioJzt/RA I D-5l:f!He:i: 
oTUiB^i-^, RAID-llix 20(0y^~h'f^ 

fcl^linSo RAID-3(4. A;'3x-^Sr-^ro*§ 
x?.^ilBlC»#iAtf*^T-fo5, RAID-5(±. X- 30 

^o^mnmiiL (^Ds/^) ^:*ct<L-C. lo(D5^fiJ 

^s-f -sx- ^ :/ D -7 ^ (c»-r y X ^ x-^' ?r/^ y X 

y X 5/ ^' ^^/N- KX ^ ^ ^ 

[0 18 4] *|li6gK)ff^ffi(c*,^ttSRA I DS^^rJSffl 
tt, ±ai©RA I D<DBi?^4'(c*3»t5^>— Kx-i-^^^ 40 

1, DATA2, DATA3, "T-feS fc<Oi: I^C 
x-^'DATAl, DATA2, DATA3, 3t 
If I8feit^«#: 1 ic}6 (t «ft 3 1 3 a ~ 3 1 
3 e ICllESLTl^So ^T#ffiJSl4 3 1 3 a~3 1 
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lcJ:i9#aiEMi^?ix5. z<om.m:lfmit. raid-i 

T^^^ 313a~313e (DV'>-f iX;!l4C*5V^Tr-:? 

[0 1 8 Sine 614. *^ffi(7>Ji^l|{-t5lt5^tfcl5» 

1. DATA2, DATA3, ••, DATA12-C-fc5 
h<DtL. ^(DT-^i^mVX. ^iCCD^^^^Sl 

3 a ~ 3 1 3 d [cmm-r^ t mw<n=F^mm 3 1 

3 a~3 1 3 d t|B«l:§tL5x-i?'lil*)-r2>^<yT-<7' 
-^^^figL. rcD^^y x^-x-^SrT^a^S 1 3 e 

)fe-CI4. -r— ^'DATA1~DATA4*S, ifl^'tl^f 
^m^3 13a~313d IClE^^tb. x-^DATA 
l~DATA41;i*f-r.5^-«y X>fx-^PAR I TY 
(1-4) t^T^mi^3 1 3 eicm^^n. x-^DA 
TA5~DATA8dS, 3 1 3 a ~ 3 

1 3 dlCfSe^^tl, X— ^DATA5~DATA81C^ 
-rSx^yX'^x-iS'PAR I TY (5-8) 
3 1 3 ejw|efi!:^?ns x-^'DATA 9~DATA 1 2 
iiK ^ix^:*n^ j^ffliS 3 l 3 a ~3 1 3 d ie:|E&$n. 
r-^DATA9~DATAl 2 IC^-T 5^^ y X-Y X- 
^'PARITY (9-12) ;!iST^^*§E3 1 3 elClES 
tati. #T^M^3 1 3 a~3 1 3 e T-(4, 

«t$tV-5o wrofe»;^fc(4, RA I D-3lc:*ff£rxi-5t 
ro-CifoS, r©Si^*^JcJ;ix«. 1il*(0T^®1^3 1 
3 a~3 1 3 d(OV^-fix:0^l-*iV^Tx-^'<^S4>45T'# 
jfc<Ji-oT'b. ^^^IDc3 1 3 e die^^nXV^S/^y 
x^x-^Srfflv^T, x-^'^«7Ei-5r tjiST-tSo 
[0 18 7] 0 6 7(4. *||16(7?ff$^lCio(t5^»l2flt 

TAl. DATA2, DATA3, ••, DATA12-e 

$)5t(OtL. rcox-^^^^^fJtr. ^t^(^^#ffi« 

313a~313eWp*)CD4 oro^#tSlilc:Eft-r 5 
tm^. IHfik$h,5x-^lc:Jsfi-5/-?yx^x'-^S:^ 

^L. rcD/^y x-i-X-^^. ^^(73T)^^*^3 1 3 a 
~3 1 3 eCOpt,(0?it9(;c>^#M^l;i|5»LTV^.5o * 

fc. w(o:^i£-c*f4. /<y x^'x-^Sria^-rs^^tWE 

IEfit:^ffiT-f4. x-^'DATA 1 ~DATA4;55^ ^ix 
€H^^ti^3 1 3 a~3 1 3 dlClE^^il. X-^D 
ATAl~DATA4{C?t-r5^^y7''('7'— iJ'PAR I 
TY (1-4) t^T^m^3 \ 3 X-^ 
DATA5~DATA8;iiS. -t^V-TtLT^^t^S 1 3 a 
~3 13c, 3 1 3 eJC^gli^tt. X-^'DATA5~ 
DATA8(cS^-t-5/-?yx-f X-^'PAR I TY (5- 
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8) ii^»m^3 1 3 dJcfS^^Jx, x-^'DATA9 
~DATA1 2;4^ -ttt-etl^F^ffligcS 1 3 a, 313 
b, 3 13d, 3 1 3 elClEfi^^tt^ 7^— ^DATA9 
~DATA1 2lC*l-rS/-?y x-fr-^PAR I TY 
(9-12) dS^^^^S 1 3 clCfEfiiSnS. ti:tSs 
#T*^i^3 1 3 a~3 1 3 eT-(±. ^ft^'ix. ^^(D 

ia»;i^jfe(l, RAID-5|r*HS-t-5tro-efo5, rcD 
5, 

[0 18 8] mx-Ume 5 Jiv-'Llie 7(c^LfcJ; ^'te 

^^t!cEife^ffil±> ai^hn-ygo ©$IJ^»»TT•^T^^^^ 

[0 18 9] lae 8i±. ±jiE(0^»fE^:^feT-{iffl$tt 

5o z<Dm^. ^W(.m»ijmx'^m^fi^mm<Di^i^m 20 

^3 1 3H> m»rtTJ?-fe^o^B6''^i6fflrt«T#^^ 
t-ti<r>iimt.{.\>\ ^fiit. #T#ffl^3 1 3{cML 

[0 19 0] me 9ii. ±ai(D^>SciE»:^i£T-ffiffl$n 

5ttf SlS^^fl^ 1 3 3 1 tJ iO! b 7 ?/ ^' 

;^I6J3 3 2lC2ii*;7nWl-»S1-5mSt<0^#ffiJ|ic3 1 3 

<o^#IM«o5*>. h7-yi^;^i^]3 3 2(;:p^t-f-?.aS 30 

3 2tC^Sf 5#Tgf««E3 1 3\^n\.xim\^T^± 

[0 19 1] ;$:^^rojgffi|ciottS^5-ffcfEg^:frfe 
T'{4. -liror-^'^. g!IS-t-5S^©^^ffil^3 1 3 

[0 1 9 2] r::*-eil, i oro^g^ffii^ 3 i 3 

ll70i#BStT. v-^ h-7/W^7'U=Sf v'V^^ (shift 
multiplexing) t^^O :&jfe5rfflV^T^^<^X-:? Sr#* 

CI, ^ttS«lE^^ifrl(C^LT. ^SiccD^ 3 1 3 
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5. *tJ. 0 7 0 Til. 5>tfc|Egi*ft-e^ffl$ix5m 

(^T#a^3 1 3;^S2^fc5^;S<]^cgag$i^TV^50iJ^^L 
fc^s. 5>SS:E»*&T-ffiffl$^x?)^t«roi^#«l^3 1 3 

07OlCt3V>T. ^-i-S 3 4t?^Lfc^Enttx E 

»IE&^fe-ei±. «ic<0^^®liE3 1 3(C. -mny'- 
i 9 ^>fi| ^ttfcx-^ U x 'f x-;? Sr^>ft LTia 

[0 19 3] Sfc, m^n^it^mtiyy 

7 111. 1fSiE»««:i<7?h75'i?;^[6l3 3 2lco^^T 

igc3 1 3Sr. ^V^|ca/j:5rt;^c<?i0^L. •|f#lffilS!« 
{^ltr)i{£g;)^[p]3 3 IICOV^TH. v'^ h'V/U^T'W^ 

->:/^5rfflv^TKai-5T^ffi«3 1 3;655:^^|c:7k¥;^ 
?r^Lrv>5. r©«»Hrt>Jt5#^g^tiiSc3 1 3«, ^ 

h^tl. 0 6 5/<Cl^Lia6 7(CjoJt5T^ffi^3 1 3 a 
~3 1 3 e iH^liSi^tLS. 

[0 19 41 0 7 2*5J;U5|17 3tr#fiSLT. * 

X. :^mmommizisif^itmnmmn±mm.immL 
tit. w.mmi^<o^^^no^-h'^:^>i^^mm^^ 
[0 19 5] 07 2(4, v'=.-^gs»^i-is^*i-^m 

0. 07 3«. v?3.-:J'igg(D|Hli^«^Sr^i-:/P S'^' 

0T'fc-5, rrov?3.-^^g(4. v'zL-^'i^B(7)^ffi{|i| 

j/^'4 0 3i:. -:^^-^'^e'73rt$|5lc|Sltf>ix. lS!^W 
^it#Ei^S4i^a;i5jg^^ixT/i 5^ 1 rox -< ^ T 

^ixT/^5^2 0X'f;^^'TW'l' 4 0 5 v^^l-^^^ 

So#g|5lwmScom;^/^«*&1-s«:^ft^p^D j/i? 4 0 
6 ti:m^X\^^?>, 

[0 19 6] 7n> ^/^°^v^7'^ y ^' 4 0 1 14. ^X-C 
Xi?Tt"l'4 0 4, 4 0 5^S^^-r5^^lcB§m$4^5 
7t3>'hKT407t. ^y^:^:>'^4 0 8 t ^^Ix. 

[0197] 7 D V h/N^^/U4 0 8 |C(4, ^U^if^- 
i^ir^^—>'<y K4 0 9 i:, ««Jx.(fii)ft^- K^5r* 
*i-5fcfe<07'w^7'l"<' 4 1 0 t. yayhh'T4 0 
7'(DWim^^'^-fi>ti^nyr^^^'>3i-/^^^ ^^4 

1 1 i:. >t1tmfl^J«<*l<^#A*5j:05#aiPT*fcSp< 
^yu;^n y h 4 1 2 i:. ^-Y-zu;^ n h 4 1 2 iSr^LT 
if A$tifc3t1f«l5fiig|{*:i «r0^L^j:V^>-r/usJ^S'i5' 
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4 1 4 t;5S|SJte>tiTV^5, 

[0198] ^P^^hKT 407 iCfi. n h KT 4 
0 7 0BiW^^cffi.^^mi-5 K7-tVf-4 1 St. 7n:^ 
h KT4 0 7SrWE3$0»-r5fc*(^KTn5^i7yu/^ 
K4 16t. 7T^^:5^v^3'^'>'i^^'< 1 IfD^f^iC 

^.Xl^Xy^yh KT4 0 7S:F?iHSJ^9-rS-r>'^n-/i^ 10 
y^A 1 7 i:;5i5^ttb*tri^5o 
[0 19 9] u^sy'^f ^ 7s-:/xiy^ 40 2 -t^/^rtSf 

V>^TfP'^;^v^>4 2 1 r(7)Ta5-v;^v^>4 2 1 CO 

}>xi-v-fu A 2 3 ^:Sr^•LTV^So 
[0 2 0 0] ^fc. n;f:x>r i5^;^>^n-/^4 0 2fl. 
- ^ i^Brt i^Jf A ^ tbfc^tf ®fE®i^»: 1 ^m'&(om 20 

f^%*j^-r5fc*(o^y 5/y!(if^ffl^-^4 2 4 ^ 

>'^D-7>^^:y^4 2 3 (7)SJffl]|CiC CT ^ ^ ^y^Klf^ 

ffl^-^4 2 4coiH]ei:*5J:r/li]te::^f^5:*«JiBt-5^y 

:yyfb{tffl'=e-^=^:/h«^-^4 2 5 ^y:y7^»fP 
ffl^-^4 2 4(OlEie^i3j:U5lHie:^fp]«:«lttJL. CCO 

y7'li]{^ffl:3i:^n-^4 2 6 t^^rLTV^5o ^ 
7K7=-^i5';^:/n5^i5^4 0 2fl. -^i:^ t:":x U-^' St^IUhJ 

5/ci6(7)[H]fil(]f^ffl^-<5' 4 2 7 zivhn-^yn 
:y>5^ 4 2 3 (7)$lJ{9l;iJS i:T[Eltelil{tffl^-i5' 4 2 7(7)0 

t2-yA2St. [Hlfei!)f^>^^-^4 2 7CO|H]teiC*5j: 

X2yi:^ A2 3\:im^-t?>\3imw}i^m^y^-yA 29 1 

^WtTV^5o n/Kx^ -/^ 4 0 2li. 

i^ffl^-^4 3 0t. =iyh^ — y-:f^y^A23(om 
ffil|C|J:CT±Ti!j{^ffl^-^4 3 0(0[Hlteifct5±t;^[Hlte 40 

;^rS]^$yi»-f^±Tii}f^ffl^-^='>'hn-7 4 3 i 

±Tiij{tffl^-^ 4 3 0(7)[Hlfeic:fcJ:t>'[E]fe*fp)S: 
^mt. r(0^ttiX'-^5^^=^Vhn-7:?'nixi74 2 3 
fc#fc*&-r5_hTtijf^ffl^:/^-^^4 3 2 ti&WLTV^ 

[0 2 0 1 ] ^fc. a;J^'r^^7.>^Dyi^4 0 2fi, / 

^j\^7.uyYAi2^^ i.fz%^m:B^m^ i ct^j? as^ 

al!!)^t^^T9fci6(O^Sffl^-^4 l 3c7)[plfem*5j;l>' 
leie*[^]5r$iJffll1-6C3^ffl^-<5?='^hn-7 4 3 3 

^ VT^^T^^y'^A 3 Aisi:XJ^^ ])Ty<:^:^^ yf' 50 
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4 2 0 ir^^LTl^So 

[0 2 0 2] V T/^^v^'y n :y ^ 4 0 3 tt. V T/^e 
aifflOAtH::'3ffi^-T*fcSRS 2 3 2Cm=^^-^^mi'A 

3 5 UPS (Uninterruptible Power System) 
^^^9^^A set. /N-7l^^^ei^ffl<OAW;^5S^T*ifo 
511 1 CO S C S I (Small Computer System Interface 

AmtJ^f-Xhi>^2(DSCS Iffl=i*^^S^4 3 8 

^4 3 9 t^^LXi^^o 
[0 2 0 3] R S 2 3 2Cffl='^>::5^^S^-4 3 SloiV 

':/xn y^ A 2 3\zW^m^tiX\^^^o ^^h^-y-f^y 
^4 2 3\t. RS 2 3 2Cm=^^-i^ ^t&l-A 3 5^^L 

T#X-<^^TU-r 4 0 4, A 0 5[zWi^'t^t^\C^ 
^"f^y^^TU^AOA, 4 0 57&^e)(0/<7 Wl^x — ^ 
^i^VTJUy'-^\zm^LXRS 2 3 2Cm^^-^ 9^ 

[0 2 04] ^tz. ^SCS im^^-^^ti^^A 3 7, 

4 3 8H. =iy]^u — y':fuy^ A 23iSXU^^'f^y^ 
9TU^404, 4 0 5\C^U:^tlX\f^i>o ^9 
Tly-r4 0 4, 4 0 5(1. #SC S I ffl=';^'>>5^^J^^4 

3 7, 4 3 85::frLTii:g^7^-^5^<OS^SL5:^TV^. 33>' 
hti — y^uy^ A23\t. #r -< ^ T W 4 0 4 , 

4 0 5:«i^ib<30/<9 WUx-^^v-y T/Ux'-^lc^^i^L 
TRS 2 3 2Cm='^99^f'A 3 5 (C#t|&-r5 J: 9 

[0 2 0 5] Sfc. ACmM=^^-i^ i'^'f-A 3 9\t. S 

;tjW?:&7'n -/^ 4 0 6{Cggg$j^TV^5o 

5^^5^4 0 6(1. rcOACaag=3^-i5^^iffi^4 3 9€r^L 

Tffi^^?iZi*^^fciSffim^-S^v^T+5 V. +12V. 

+ 24V, -2 AV<D^mtli:M^L. ^(^^-f^y^ 

[0 2 0 6] |2;^L^^V^-=5'^t:''^ l^— ^^(1. ^^/Uy^o 
yV4 \ 2'k^\.X:^^ )Vif^y9MzM^^^tL%^^ 

^^') y^y^^^^h. ^^^) y'y^iLT. fl^t5 

$:1^;^f^lS:(t^bi^Tv^5o ^^') y'y^^%\'t. ^^')y 
iFPtc. 4*:(7)^ft(C?&oT^^y 5/v?{Slta5j!i5±T^i)j 
[0 2 0 7] ^-r y :y v^HibgCfl, ^<Dct 
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[0 2 0 81 ia7 2(C^tfcJ;5l-. 7P>'hKT4 0 
-SS:4S«|#4 5 0tcJ:9MKaftt>i-lt*>S:i*^ 
n-CJSt), -<^7nv> K74 0 7SrPH-f5:iiT'T 
a5-v;</v^>'4 2 1. ±a5-7;<fv?>'4 2 2. ^1, ^2 0 
f^^^>!'TU-1' 4 0 4. 4 0 5^^:ix-?tl-§l#tt}Lfe5 
V^{iS^«-r*#5J:5l-^j:o-CV^5o #-7;!fv'>'4 2 1, 
4 2 2(4. ^hi'tl^-h]) yi^l^^^^ixtzl O^ff) 10 

. 1 14. «-ri/i;^4 2 1, 4 2 2© 

WSffl (#-^^v^>'4 2 1 , 4 2 25r~:^3. — ^'^gtCi^ 
*Lfc^|;:7n> h KT4 0 Zd^^ft^ixTVSiEffiffiiJ 
jrtgStffSji-affifiiJ) ;!)^f3t¥A§Jx5i pl-'ioTV^So 
r(0*if#IE®*«flsi<DS«(4. a— !f;iS#^;«fv?:/4 
2 1. 4 2 2 €rBl "9 tti LT#KlT*lt5l*ft 5ttf #1E»« 
«^l4rl|XiirtLfc#-7:«^v'V4 2 1. 4 2 2Sri^^-^i^ 

fc, /u;^ o ?/ h 4 1 2 Sr^ LTJfeif ^lE^iKf*: 1 

4 2 1, 4 2 2tC|£«-r5J: 9JC/£oT^^'5o CHt-J: 
•J. =g-7;<f-:^>4 2 1,4 2 2fwgfli6<]t;iJt1f^lESiiE 
{^l^^^-rs^t^^fts, 

[0 20 9] ^l*iJ;t;'^2 0xw;^^'TL"1' 4 0 4. 
405(4, -?:tl-etvRA I D=i>' ha-^tx 

5 (^7t<t^f2i^S^«a;!>5]iig^?tl-C«^$*tfc K^-r 30 

[0210] «-5fe1f m»S^^fil4. -etv^r'ny^-f ^ 
fc'5v^(4*3t1ffSIEfliW4i£fiJ: "J^m^nsJ; pl-'i 

oTV^5, RA I Day hp — 7(4. aVha — 

7:/n 4 2 3 (cg^i^^nTJot). rj^-hn-y-Zn 
5/^4 2 3(DMt®(Cj:i9. RAIDl. RAIDS foS 

^^{4R A I D 5 <oia@:^S;(::ttoT. #^1f 

^«SrSJ^-r5J;5t-'JC-:>TV^5o RAIDl. 40 

RA I D Sfcitl'RA I D5©=&iE^:fe-S:(4. yaVV 
y<^/i^4 0 8^C|3:(t5Ji^TV^5^^-/^y K4 0 9<7)dr— 

i *) a#i * n 5 J; 5 1- o T I ^ 2) , 

[0 2 11] r(7?v?=. — i?ilB-C(4. x^-Xi^TU'T 4 
04, 4 0 5Srffll/''T. RAIDl, RAID3*)^)V^ 
f4RAID50fS^*^(Cj:»). f-i'<r>K.f^^noX 

(4. v'^-i?iiaiCi^*;>^tif#feS^#:i ?r^*LT*5 

<OiS«:fyfe{r{4. iUT(0 2at)*5fc6, 50 
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[0 2 12] m 1 ro$|i|f*fe(4. m? 2\ZwiLtcX0 
(C. KT4 0 7^M#. TSi5-7;i/v'>-4 2 lii 

J:UJ±g|5-7;!f>'>'4 2 2SrSt'9 ttiL. ^ilh(D'7:tfi^y 
4 2 1. 4 2 2 (i^ LT. #f^3ilT-*if ^ISfiEft: 1 

[0 2 13] m2<Dil«*&(4. 0 7 3(':^L/cp<l'/l' 
7.oyV4l2i:if\-LX. 1 tfe-f ojtffi 1 5r 

^*f-f-5^feT-fc5= p« -T/u;^ D h 4 1 2 IdJtfil^ffi 

»^ft:i^5il»$lx^i:. 3V h 0-7^0 5/^4 2 3 
A'^Zii^^tiiLX. tejiffl^-^4 1 3^IEf!)*J^b. 

D-7:/i3 5/^4 2 3(4, ^i^^lE^^f^l^M'T/l'^ 

y^xjcteSl^ltSi:. ±TI!)ffffl^-^4 3 OSr^Kl 
SJ^LT. -vinta. u-^'S:. ;<^/u-jK?'^;^d5|g(tf) 

A2A^mmWM\^X. ■T=Lki°^U-ficm.^fhil 

1 Sr. ■7;5fv^y4 2 1, 4 2 2 (^ggV'>TV''-5x -C ;^ ^IR 

2 4 S:ffiilj$iJ»LT. i^y J: >9 o;»^;^^±(f ttvT 

\'^^^mmmm»Mi&. :^:^(Rm%sHX'U v-^ 

■fSo =>' ha — 7:/d 4 2 3(4. >'^:^ d h 

4 1 2t:if\-Lx^nmmmmt^ii>^WA^h,?>m^. ^ 

[0 2 14] ^roi5(-^i<^S^**fe*fcl4»2(Di^ 
t). ^■^:tfi^>'4 2 1,4 2 2{::5feti#E» 
j^(^l;5Si^*$n.Si:. 3i^hD-7yD5/j?4 2 3 
(4. ■r=L}fzLU-^^U'^VX. T^-7-f}'y>A2lh 
5V^(4±Si5^;<fv»'4 2 2\Z\SSL^^kvfz%^m.W^m.^^ 
li^KOf^ :^i7Tl^^ 4 0 4fc5VM4S2 0x-f X 
i'T^^ 4 0 5t;itei^1-5, #-r-<';^^TU"C4 0 4, 
4 0 5 (4. ^rttm 5 ft05t1t«IE»!i«^ 1 ^^*^8g 
t/.SoT*3"9. ■x'^iif.x u-^(Cj;<9. #-^;<fv?V4 2 

1, 4 2 2\z\isLm^iitcn2o^(D±imK.&mi^i<o 

5 *)W5tfc;iS^l<OT -f^^^'TW 4 0 41^:, flfei^Stfc 
;45|g2<07*-<;^^TU-1' 4 0 5 (cis^f $ r t (c/^ 

[0 2 15] ^— !f(4. T-^'«^IBfil:«rfi'9»-a'l-{4. 

K4 0 9?rj*f^-r5^i:(-J; RAIDl, 
RAI D3fo■5V^(4RA I D5(DlE»;^5i:cO't'A^^^a . 
<D|B®*^?:jgtliL. ^-z-?-;/ K4 0 g^^f^LTx- 
^rolEStPi&Srtg^l-So f'-f ^ u^T 4 0 4 , 40 
5(C(4. R S 2 3 2 Cffla^-^^ffi^ 4 3 5fc5V^[4^ 

1. ^2(OSCS Iffl3^^:J'^ffi^4 3 7, 4 3 8 Sr^O" 

7 7'd 4 2 3(4. T'-^<7)fE^r^*^:45m^$n§ 
t. S^^nfcm;i5-^(c^£;i:T. 7'—$' (D^m^ni> 

i 9 (C. #r -< ^^TU'< 404, 405 (CfSlt f> 
tLTV^SRA I D^v hn — 7Sr:^^LT. ^r-f^ri'r 
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U^4 0 4, 4 0 5Sr^Jia-r-5o 
lO 2 1 6J Z<Di^=^—i^^M.'V\t. ^J&3^EO/^- Kx ^ 

^"f^ y^^TU^ 4 0 4. 4 0 SldS-^-foSltA) 

iix\f'^^mnumn±mm\m^Wi:^r. raid 

1, RA I D SfcSV'liRA I D 5a5|E»:^5t(^1^;S^^ 
r(Ov?3.-^^ttlCiot^T, >'^7'a:- 
10 2 17] kz^X'. :^mmmmAci3n^^mnK lo 

ffl^S^Satii. HlO^fficoff^Si: Italic. 3t°-7' 

tf^t LT^liSlJ^^w^^-eatt-^-5^:v^ofc^s#ia^t■!^- 

[02181 *fc. Jtlt^lEi^ii* 1 i ►) ^^<^tt#?r 
[0 2 19] 0 7 414. *^3fS<7?ff^^l^*i»t53feit«E 

«^A;'3l-'5fiA««A;^ai 5 0 1 i , r (DfiAlf «A 
;^SIJ5 0 1 J; 9 Aj^^^vfclSai-S-^v^T. #fia3t®^fi[ 30 

li, i^^SJCJSCT. &.^mm^m^l 1 7l;i*fLT. 
1 7 4:i2ll)-r5{4taS^-''^->^>='-^5 0 2 

i^fc^^/^^-^O^t«SrfBfi^bfc;^7- K5 0 4 Sr^ff 
l-^t^t-. K5 0 4iiSi??»$nfct ti-. ^ 

<;5*- K5 0 4Ji:|S®$nTV^5^1B-^'?^->'<7>tt^^ 

&i=s^i^^^^->'^i^='-^5 0 2(cjis;&- h'mn ' 

A;'3g|55 0 3 i:Sr«xTV>5, 40 
[0 2 2 0] m? 4\Z7r^LtzmX'\t. =>--i't>\ **J£ 

»imi\z^mitmi-^miz. mx^mAtius o i 

t@^p/N"^->'3i>-=i-^5 0 2(4. <@AW#A;^S?5 

0 1 J;9A;'3$i^fc^t#^cS^v^T, #,BB,Jt<7){iti<^^ 

1 1 7\:lMLX. #fiS;Lfc^lS/"^->''7><ff«^-^^ 

iiL^mmm.m^l 1 7lriEtbT^>o mi^J:?)> ^ 
— !^'T•fe5fiAro@*W^falcS':5^^Tf^^$^^fc#flS 50 
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jK^^:l^c^fiil;5Sls&^n2.o ifc ■eita^ia/^-^-i/^ 

K^ff • A;'3a55 0 SlCiHiJ, K^ff • A;'J$P5 0 

art. '^hfix^it^my<^->(ommmmLtc:i}~ 

K5 0 4Sr*=fT-r5„ 

[02 2 1] ^— f ±iE(Di 0 t-UTlSft$itfcit 

« ^r^t^f 1 J; 9 ff 5 iw tt, ^mm t mm 
ic, fiAitfiA;^)Si5 5 0 1 izmi-xmx(om^(onn^ 

Atltif>\ *-K5 0 4 5:*— K^fT • A;^lg|55 0 3 
[0 2 2 2 J {@AifaA;'3SlJ5 0 1 lC5*LTeA(0@^r 

5 0 2 li. iSAlt^A;^^ 5 0 1 i (J A;^) $nfc1f # 

fc^p/<^'->'<^it«^-^;t'c, u^^m^m^i 1 7 

^A;'3a55 0 l(Cl*rLTPlC^@A©@*ro^t«^A;'^L- 
Tt. ^le^P/<^-V3iy3-y5 0 2{Ct5V^T. fB 

t Sr^Bt t T'^^i S ^ - >'^5f^^ ^ ^ <^ ^ 
Kih-r5fc*. eA«aA;'3lfP5 0 1 ii^Atl^Mz.^ 

5 0 2 lr^5V^Tra i:^l@>'-'^->'*sf^fife$n5 i 3 b 

[0 2 2 3] ;t;-K5 0 4 5:;^;-K^^t • At)^ 

5 0 3 Lfc«-g-|r«. h'^n ■ At)^ 5 0 3 

(±. 0 4\zmm^rix^^i>^m^<^-'-^(oi^^ 
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